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THE CHILD’S THEORIES CONCERNING DEATH* 


Maria Nagy 1 


Deportment of Psychology, Patmany Petri Umuci sity, Budapest 
A Introduction 
I The Problem and Its Ihstoty 

Death is immemorial man's eternal problem Life, the othei gieat pioblem, 
gains its significance and its value only through death. Life and death arc 
not two extiemes, meconcihablc opposites which the human inind joins 
aitificially into one foimula The relation between life and death is oiganic, 
for man as individual behaves in a quite identical way, that is, according 
to Ins nature, towaids these two appaicntly contradictory facts He who 
does not know how to live is also not capable of dying And he who fears 
death is ically terrified of life 

Every woilt on folk psychology which aims at being complete deals with 
not only the people's attitude towaid life, but also its conception of death, 
as one is not to be understood without the other. Psychopathology is thcie- 
fore conccincd with the abnormal preoccupations with death, for only by 
abolishing them can a healthy behavioin in life be attained Psychologists, 
woiking with the age of adolescence, fundamentally examine evciything 
which turns the adolescent attention towaids death, for just those apparently 
inhibiting factors indicate the resolution of new life vigouis 

Child psychology in the last half century has carried out lescarch in every 
phase of the child’s life, but cognizance of the child’s conception of death 
is still isolated Yet it is quite ceitain that the child connects life and death, 
indeed it is just in childhood that the individual develops lus behaviour in 
respect to death 

If we wish to investigate experimentally the child’s attitude towards death, 
the theme must necessarily be divided into detailed questions Among the 
questions connected with death, in the present study I wish to deal with 
only one What does the child think death to be, what thcoiy does he 
const! ucl of the nature of death? 

According to Reik’s observations, the child thinks of death as temporary 

*Received in tlic Editorial Office on July 16, 1947 

‘See my study, The Child and Death, Budapest, 1936 (in Hungarian) A part of 
the material therein contained has been incorporated in the present paper 
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and giadunl. Chadwick analyzes more the child’s feelings in relation to 
death, not the understanding rendered by a .definition of death. Grabei 
found that to the child death and sleep were the same, so death is not known 
for what it is Gerard earned out observations on three children He also 
stated that death's finality was unknown to them. According to Stern, at 
the age of 10 death is not undetstood lealistically, cither they believe in 
physical survival, or in the Great Reaper Wcchslcr and Schilder's experi¬ 
ments show that death is considered as a violent phenomenon. Cousinet 
investigates the idea of death genetically and distinguishes three stages In 
the fiist stage the child denies death, in the second the tiuth is taken into 
account, he considers the ptoccss as similar to illness Finally, in the third 
stage, it becomes quite concictc, the child considers it a peculiar process 
taking place in the living. It is unfortunate that these three stages were not 
indicated according to age and that he docs not show their fiequency. Finally, 
Weber deals principally with the recognition of the signs of death and finds 
that the child considers death a destroying-force which cuts him off from 
life and his family. In the literature of psycho-analysis there are many 
references to the child’s attitude towards death, as it seeks the origin of all 
forms of bchavioui in childhood, hence the attitude towaids death also 
According to one of Freud's instinct-groupings which distinguishes the in¬ 
stinct of life and that of death, they arc disposed to explain every manifesta¬ 
tion of a person’s life through its fundamental relationship to life and death, 
But lus hypotheses tend rather towards the instinctive factors, they do not 
investigate the theories concerning the nature of death 

From the above it appears that further examination of the child’s attitude 
towards death is necessary, as previous authors, with the exception of 
Cousinet, do not give the course of development, and deal principally with 
feelings in connection with death I, however, wish to investigate , from the 
genetic standpoint, the theones concerning the nature of death of children 
from 3 to 10 yean of age, 

2. Method and Maternal 

The material was assembled in three ways, (a) written compositions, 
(b) drawings, (c) discussions 

]. Compositions were written by children from 7-10. I go into the class 
with the teacher “Do you know why I have come, children’ I know that 
you can write very nice compositions I am curious about them It will be 
a little strange, but certainly you will do it very cleverly. Write down 
everything that comes into you/ minds about death." (I repeat slowly, twice.) 
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It is not allowed to aslc questions. Work time, one hour. The eventual 
questions arid general attitudes are noted 

2 In one of the schools, aftei the compositions weie finished, the children 
began of their own accord to make drawings about death This gave the 
idea of having sepaiate drawings The 6-10-year-olds did this in the same 
school I announce that there will be secret drawing ''Who can cleverly 
separate himself from the others, so that no one can sec what he is doing?” 
In an instant they surround themselves with then satchels, with their blocks 
It is not necessary to give special instructions, they themselves discover how 
to sketch death. The bigger ones wrote an explanation of the text (Figure 1). 

3, The discussions were made with two somewhat varying methods with 
3-6 and 7-10-ycar-olds I began with the 10-year-olds and descended gradu- 



KIGURE I 
The First Death 

1 The death-man “Smokes a pipe in his joy He is happy if he has woik, 
work received from the good God ” 

% The sun It is so black because "the sun is also in great mourning In nice 
weather it looks on the world and sees what happens. In bad weather the good 
God tells him' 1 The child also peisonifies the sun The world is foi people. The 
duty of the sun is to follow people with its attention Cosmic factors also take part 
in human suffering 

3 Weeping willow “It is sad became it is beside a giave, that is why 
it keeps its branches lowered. Since the first man died it has always been sad ” 
The ideas are explained by the same factors as in the case of the sun 

4. Sva. Weeps for the dead In her handled chief is the little gill’s monogram 

5 Guardian angel 6. Mounting angel Not only man and nature but also super¬ 
natural beings take part in the mourning 
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ally, in order to accustom myself to then way of speaking, among the smaller 
ones. With the 7-10-year-olds I talked separately, one by one, in a quiet 
place I hide my writing behind some object so that they do not see that I 
take notes of what they say As introduction I mciely sav, “You wrote a 
very clever composition, that is why I called you here It will be easier 
now than last tune, because you needn’t write, only talk Tell me all yon 
can flunk of about death " If they were perplexed I encouraged them: 
“Just think, surely lots of intcicsting things will come to mind ” I let 
them speak freely If they said anything I had them explain it With that 
I always take care that my questions are indefinite, that is to say, suggest 
nothing I emphasize, it was not an inteirogation, but the child’s spontaneous 
expicssion artificially brought out. The aim of the questions posed was just, 
in fact, that I should know the exact meaning of the child’s expressions 
and not give them an aibitiary intciprctation. 

When the child runs out of something to say I ask questions. The ques¬ 
tions were assembled and composed on the basis of the compositions. The 
range of questions was as follows 1 (a) What is death ? (b) Why do people 
die? (c) How can one recognize death? (d) Do you usually dream? Tell 
me a dream about death! Natuially only those of the questions were put 
concerning which free discussion had not dealt 

Then I discuss with them the doubtful points in the compositions and 
drawings if I have so far not got an answer about them. Finally I ask them, 
if anything more has Come to mind, to tell it 

With the 3-6-ycar-olds the situation was more difficult as I had no com¬ 
position on which to base tile discussion As at that age there is still no 
concentrated thinking, instead of direct announcement of the object I was 
obliged to cl loose an indirect route. And first of all I try to create some 
contact with the child. I ask him to tell me something, and perhaps I will 
tell him a stoiy. 

Then when I see the moment has arrived, I ask him to tell me about 
the table. If lie understood the instructions he must then tell about the 
following words 1 death, life, birth, brother Naturally I linger longest on 
the word death and try to get it discussed the most. When necessary I ask 
questions My questions are the same as for the bigger children, only 
differently drawn up 2 

The distribution of the experimental material is shown in Table 1. 

In the schools I frequented the moat I everywhere got the name “Auntie Death," 
though the schools had no connection with one another 
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TABLE 1 


Age 

Distribution of material accoidmg to age 

3 4 5 6 7 8 9 

10 

Totil 

Composition 

_ 

_ 

— 

— 

63 

81 

93 

57 

294 

Drnwing 

— 

— 

— 

8 

9 

9 

12 

2 

40 

Discussion 

7 

13 

16 

26 

32 

23 

29 

5 

151 

Total 

7 

13 

16 

3+ 

104 

113 

134 

64 

484 


Thus wc have a total of 484 protocols from 378 child ten, 51 per cent of 
the children weic hoys, 49 per cent guls They are selected from different 
religions, diflcient schools and social levels The matcna! was collected in 
Budapest and its envuons 

B Rfsulis 3 

What is death ? Among the clnldien fiom 3-10 the icplies given to this 
question can be i.mged in three gioups As the diffeicnt sorts of answers can 
be found only at certain ages, one can speak of stages of development The 
child of less than five years docs not iccogni'/c death as an irreversible fact 
In death it sees life Between the ages of five and nine death is the most 
often pcisomfied and thought of as a contingency And in geneial only 
nftei the age of nine is it lccognizcd tli.it death is a process happening in 
us according to certain laws The frequency of the three degrees in the 
different age limits is illustrated in Table 2 and Table 3. 


TABLE 2 


Age 

What is 

7 

N % N 

death? (Composition) 1 
8 9 

% N % 

N 

10 

% 

Total 

N % 

2 nd stage 

12 92 3 

21 

91 3 

27 71 

4 

167 

65 

65 3 

3rd stage 

1 77 

2 

87 

11 29 

20 

83 3 

34 

34 7 

Total 

13 100 

23 

100 

38 100 

24 

100 

98 

100 


1 Fast Stage Theie Is No Definitive Death 

In the first stage the child docs not know death as such He attributes 
life and consciousness to the dead There are two valuations of this affirma¬ 
tion, which I discuss the one after tile other According to one group, death 
is a departure, a sleep This entirely denies death The other group already 

’In the present study I do not give the complete results of the material collected, 
only that dealing with the nature of death 

*N gives the frequency in absolute values 


TABLE 3 
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recognizes the fact of death but cannot separate it from life For that 
reason it considers death either gradual or tcmpoiary 

a. Death a depax tine, a sleep . B. Jolati (3, 11) . B “The dead close their 

eves because the sand gets into them , , 

The child had heard something about the eyes of the dead being closed. 

It explained this by an exterior cause. The dead peison voluntarily, de¬ 
fensively, closes its eyes. 

Sch Towy (4, 8) “It can’t move because its in the coflm. 

“If it weren’t m the coffin, could it?" 

“It can cat and drink” . . . , 

Like the fust with the closing of the eyes, line too the immobility is the 

consequence of exterior compulsive circumstances It doesn’t move because 
the coffin does not permit it. He considcis the dead as still capable of t. g 

noui ishmcnt. „ T . 

Sch Jrtiska (5, 10) had already seen a dead pnson ItS ™ " 
closed, it lay time, so dead No matter what one does to it, it docsn say 

a word.” , , 

“After ten years will it he the same as when it was buried 

“It will be older then, it will always be oldci and older When 
years old it will be exactly like a piece of wood ” 

“How will it be like a piece of wood?” 

“That I couldn't say My little sister will be five years old now 1 wasn 
alive yet when she died She will tarn big by tins time She has a small 
coffin, but she fits in the small coffin.” 

“What is she doing now, do you think?” 

“Lying down, always just lies there She's still so small, she can t be like 

a niece of wood. Only very old people” 

In the beginning she sees the matte, leahsticnlly The dead >™^° 
speak. The dosed eyes do not neccssauly mean the eessat,on of sight The 
Id person ,s compared to a piece of wood. In all probability she wanted 
thus to exp,ess immobility Later ,t comes out that young people grow m 
the grave The growth Is not gieat. She says he, sister is five years old 

because she herself is five 

B hen (4, 11)' “What happens theie under the eaitn 
“He cries because he is dead. 

“But why should he cry?” ^ 

“Because he is afraid for himself.” 


'The age is significant The child was past 3 years and 11 months old 
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She feels that death is had. Perhaps she has had the experience of seeing 
the dead mourned She transfers tins sentiment to the dead themselves. They 
also mourn for themselves. 

V Juliika (5, 3): “What is youi father doing now under the earth 
“He lies there. Scratches the earth, to come up To get a little air ” 

She knows of the reclining state of the dead. She imagines that in the 
earth it must he difficult to breathe The dead person scratches the earth 
away, to get air 

T. Pmtvoke (4, 10) “A dead person is just as if he weie asleep. Sleeps 
in the giound, too ” 

“Sleeps the same as you do at night, oi otherwise?” 

"Well—doses his eyes. Sleeps like people at night. Sleeps like that, just 
like that.” 

“How do you know whethci someone is asleep or is dead-”' 

“I know if they go to bed at night and don‘t open their eyes If somebody 
goes to bed and doesn’t get up, he’s dead or ill ” 

“Will he ever wake up?” 

"Ncvci A dead person only knows if somebody goes out to the grave 
oi something He feels that somebody is theic, or is talking” 

“Arc vou ccitain? You’re not mistaken?” 

“I don’t think so. At funeials vou’rc not allowed to sing, just talk, because 
otherwise the dead peison couldn’t sleep peacefully A dead person feels 
it if you put something on his grave.” 

“What is it he feels then?” 

"He feels that (lowers aic put on his giavc. The water touches the sand 
Slowly, slowly, lie hears everything Auntie, does the dead peison feel it 
if it goes deep into the giound?” (i.e., the water). 

“What do you think, wouldn’t he like to come away fiom there?” 

“lie would like to come out, hut the coffin is nailed down ” 

“If lie weren’t in the coffin, could he come back?” 

“He couldn’t root up all that sand.” 

Death is on the one hand identified with sleep, on the othei hand is sup¬ 
posed to be m connection with the outside world. The dead person lias 
knowledge of what goes on in the woild It does not merely think, but 
also feels. 

B hvi (6, 5): “Between slccping*„nd death there isn’t any diffcience ” 
She identifies sleep and death. 

A Manuka (3, 11) “What docs he do, since he is in the coffin?” 

“Sleeps Covered with sand It’s daik there ” 
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"Docs he sleep as wc do at night, or differently 

“I-Ic puts sand there, lies on it If you die the bed will be sandy, then 
the sheet will be black.” 

The dead person lives, as he himself prepares the sleeping place The 
grave is a bed, the dead person also has sheets Death is sleep. 

H Gasfim (8, 5),° “People think dead pcisons can feel." 

“And can’t they?” 

“No, they can’t feel, like sleep Now, I sleep, I don’t feel it, except when 
I dieam ” 

“Do we dream when we’re dead?” 

“I think wc don’t We never dieam when we’ie dead Sometimes some¬ 
thing flashes out, but not half as long as a dieam ” 

“What (lashes out?” 

“Some little kind of thought, some little kind of dieam Pictmcs dis¬ 
appear in front of him But thcy'ie so shoit, much less than when we’re 
asleep ” 

This child has at times a quite lealistic conception of death Pie states 
definitely that the dead do not feel nor think Later, howevei, he thinks 
that thoughts and pictuies flash out befoie the dead pel son 

F Robi (9, 11)* “I was six veais old A fnend of my father’s died 
They didn’t tell me, but I heard Then I didn’t undcistand I felt as when 
Mother goes travelling somcwhcie—I don’t sec her any moie ” 

He feels the same about news of death as about travelling The dead 
pci son resembles the absent, in that he sees neither of them 

Sunt maty As wc see, in general these children do not accept death To 
die means the same as living on, undci changed circumstances 

Death is thus a dcpaiture. If someone dies no change takes place in him 
Our lives change, inasmuch as we see him no longei, he lives with us 
no longei 

This, however, docs not mean that the children have no disagiceablc senti¬ 
ments in relation to death, because fox them tlxc most painful tiling about 
death is just the separation itself 7 

To the child the association Death=<Dcpaiture exists also in the inverse 
sense If anyone goes away it thinks him dead Jaehner states that his chil- 


°The age cf the children who took part equally in wntten composition and dis¬ 
cussion was reckoned from the time of writing the composition The discussions 
took place thiee months latei than the compositions 
Ms control I asked 30 older children what was the most terrible thing about death, 
and they all answeicd that it was the separation 
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dren thought that whenever their father went away they were going to 
bury him, as they already knew the connection between death and burial 

Most child)en, however, are not satisfied, when someone dies, that he 
should merely disappear, but want to know where and how he continues 
to live. As all the cluldicn questioned knew of funerals, they connected 
the facts of absence and funerals In the ccmeteiy one lives on. Movement 
is to a certain degree limited by the coffin, but foi all that the dead aic still 
capable of growth. They lake nourishment, they breathe. They know what 
is happening on cnith. They feci it, if someone thinks of them, and they 
even feel sorrv for themselves Thus the dead live in the grave Most 
children, howcvei, feci too—and have therefore an aveision for death—that 
that life is limited, not so complete as our life. Some of them consider 
tins diminished life exclusively restricted to sleep While hcie they identify 
death with dieams, from seven yeais on they liken it to sleep But as the 
child’s sense of reality increases, the moic it feels and knows the difference 
between the two. 

According to psychoanalysis, to the unconscious sleep and death are the 
same Both satisfy the desire to return into the mother’s womb. In death 
and in sleep the scpaiation stops and the unity with the mother, which was 
complete in the intra-uterine life, is lestored In the child both are the same, 
because in him the desire is more openly shown than m adults and the so- 
callcd “birth trauma” is still fresh. 

In primitive peoples too we find wide-spread examples of the identification 
of death and sleep. The natives of West Africa, for example, have no special 
word for sleep. The verb for sleep is written “to be half dead ” If the 
dead live they think it principally m that m dieams they can return and 
visit us And the extent to which death to them is merely a removal is also 
shown by the fact that in vciy many places food and drink are put beside 
the deceased, and even clothing and arms Servants and wives arc bulled 
with them, that there should he someone to look aftci them in the after-life 

But even within oui cultuial regions these primitive forms aie often found, 
if not otliciwise than in our expressions If someone dies we say he has 
"passed on ” The deceased returns to his dear “mother-earth ” We “take 
our leave” of the dead, wish him “peaceful repose ” And if our feelings 
were consistent, that there was only a dead body m the grave, our funeral 
rites would lose much of their meaning 

Finally I must answer the question, what impels the children to the denial 
of death. What endeavour brings about the identification of death with 
departure, or with sleep In early infancy, that is, under five, its desires 
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guide the child even at the price of modifying the reality Opposition to 
death is so strong that the child denies death, as emotionally it cannot 
accept it. 

b. Death is gradual, iempoiaiy. Theie are among children of hve and 
six those who no longer deny death, but who are still unable to accept it 
as a definitive fact They acknowledge that death exists but think of it as 
a gradual or tempoiary thing 

L Bandtka (5, 6) . "His eyes were closed ” 

"Why?" 

"Because he was dead ’’ 

"What is the diffeicnce between sleeping and dying?" 

"Then they bring the coffin and put him in it They put the hands like 
this when a person is dead " 

"What happens to him in the coffin 11 ” 

"The worms eat him They bore into the coffin " 

"Why does he let them eat him ? ” 

"He can’t get up any longer, because there is sand on him He can t get 
out of the coffin ” 

"If there wern’t sand on him could he get out ? ” 

"Certainly, if he wasn't very badly stabbed. He would get his hand out 
of the sand and dig That shows that he still wants to live ” 

In the beginning the child sees realistically. He docs not say, like the 
previous children, that "he closes his eyes," but that the eyes were closed 
He sees only exterior differences between sleep and death I his would again 
be evidence of a denial of death, if immediately afterwards he had not begun 
to speak of worms. He does not state that the dead cannot move, merely 
that the sand hinders them in moving On the other hand, he attributes a 
desire for life to the dead peison—though only when lie is not "very badly 

killed." Thus there are degiees of death. 

T Dezso (6, 9). "My sister’s godfather died and 1 took hold of his hand. 
His hand was so cold It was green and blue His face was all wrinkled 
together. He can’t move He can’t clench his hands, because he is dead. 
And he can’t breathe ’’ 

"His face?’’ , 

"It has goose-flesh, because he is cold He is cold because he is dead and 

cold everywhere” 

"Does he feel the cold or was it just that his skin was like that 
“If he is dead he feels too. If he is dead he feels a tiny little bit. When 
he is quite dead he no longer feels anything ’’ 
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Again the explanation begins ieahstically. The dead person cannot move 
or breathe Quite cold He explains the cause of the cold childishly. He 
,s cold because it is clullv He feels the cold, howevei, only when not 
entirely dead This has no iclation to the process of the death agony, as 
lie saw Ins sister’s godfather only at the funeral, 

Thai gradualness in death is not merely a matter of insufficiency of expres¬ 
sion and is not related to the processes ot death can be seen from the case 
of a 10-year-old, to whom this early childish impression remained as an 
Incoherent clement in what otherwise was an entncly icalistic conception 

"Until he disappears from the earth he knows everything Until they 
have thrown three shovcls-ful, tlucc handsful of earth on him, he knows 
if they say anything about him ” 

In the beginning he desenbes ieahstically the physical changes which take 
place in death and then, after all, states that until he is put into the earth 
the dead person knows everything. Thus the time between dying and being 
buried is a tiansitory state between life and death. 

Pi. Ibolya (5) “His eyes were shut.” 

“Why?” 

“Because he couldn’t open them. Because he is in the coffin. Then, when 
he wakes up, then they take him out of the coffin They put somebody 
else in.” 

“When they take him out of the coffin what happens to him ? ” 

"If I die my heart doesn’t beat” 

In death the action of the heart stops On the othei hand, she states too 
that death is sleep But not eternal sleep, because the dead person awakens. 

Gr Pilyn (6) “He stietchcd out his aims and lay down You couldn’t 
push down his amis He can't speak He can’t move Can’t see Can’t open 
lus eyes. He lies for four days ” 

“Why for four days?” 

“Because the angels don’t know yet where he is The angels dig him out, 
take him with them They give him wings and fly away ” 

"What stays in the cemetery 

“Only the coffin stays down thcie. Then people go there and dig it up. 
They take out the coffin foi it to be there if somebody dies If they couldn’t 
make one quickly it would be there They clean it up, good and blight ” 

“What happens to him in Heaven ? ” 

"If It’s a woman, she does the cleaning. If it’s a man, then he’ll be an 
angel. He brings the Xmas trees. Who doesn’t, bakes cakes m the sky, and 
brings toys It’s bad to go to Heaven, because you have to fly. It’s a good 
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thing to be in Heaven You can’t get wet, don’t get soaked if it rams. It 
only rains on the earth ” 

"Well, what are you going to do if you cvei get there'’ 

“I'm going to bake cakes, the whole year Each angel has got his own 
stove ” 

“Won’t there be an awful lot of cakes, if you bake the whole ycai lound 
“Lots of houses Lots of children If the cakes aic clone wc can play 
hide-and-seek Then the children hide in the clouds. You can hide very 
well up there. One flies up, the othei flics down ” 

He describes death realistically The activities of life are missing He 
says that one lemains only foui days in the tomb, then goes to heaven 
Thus death lasts four days He imagines heavenly life m a quite childish 
way They play and eat cakes. The question of rain came up because there 
was a gicat rainfall at the time of the questioning, lie got wet and went 
home from the kmdcigaiten 

Sum maty As wc see, the children of the second group aheady accept 
death to a certain extent The distinction between life and death is, how¬ 
ever, not complete. If they think of death as gradual, life and death aic in 
simultaneous relation, if it is tempoiary, life and death can change with 
one another repeatedly 

These conceptions arc of a highei order than that which entirely denies 
death Here, namely, the distinction between the two processes has already 
begun. Fuithermorc, beside then desires the feeling for reality also plays a 
role Thus occurs the compiomisc solution, that while death exists it is 
not definitive 

Rivers tells of similar experiences in the Solomon Islands. There is a 
word—the “mate”—which they tianslate as death, though it cannot be used 
as the contiary of “toa,” which is the expression foi life. “Mate" is not 
only the dead pcison but the dying, even the old and the sick, those who, 
m the opinion of the natives, should aheady have died. “Mate”-ncss is a 
state which can last foi years It is not the penod befoie death, because 
for them there is no death but a transition between the two modes of exist¬ 
ence The person designated as in a state of “mate” is accorded funeial 
rites. Thus with them the burial is not the burial of the dead body but a 
festive transposition from the “toa ’ state into the “mate” state It is a great 
turning point in life, one of several, such as for instance pubescence, the 

B Tlus is not belief in a life in the world beyond, but simply living on, because 
while the former know about the body's dissolution, the latter fantasy does not 
know it 
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founding of a family. As we see, in this conception life and death aie con¬ 
fused just as in the children’s ideas 

2. Second Stage Death=a Man 

In the second stage the child personifies death. This conception is to be 
found in the whole of childhood, but seems characteristic between the ages 
of five and nine. The personification of death takes place in two ways. 
Death is imagined as a separate person, or else death is identified with the 
dead. When death is imagined as a separate peison we again find two 
conceptions. Either "the reaper” idea is accepted, or a quite individual 
picture is formed of the death-man. The ways of personifying death are 
shown, in respect to their frequency, in Tabic 4. 


TABLE 4 

Personification of Death 




Discussion 

Composition 

Distinct person 

the reaper 
original 



The dead 



mmBBm 

Total 


98 

6S 


Br Marta (6, 7): “Carries off bad children. Catches them and takes them 
away.” 

"What is he like?” 

“White as snow Death is white everywhere It’s wicked. It doesn’t like 
children.” 

"Why?” 

"Because it’s bad-hcarted Death even takes away men and women too.” 

"Why?” 

“Because it doesn’t like to see them ” 

"What is white about it?” 

"The skeleton. The bonc-skcleton ” 

"But in reality is it like that, oi do they only say so?” 

"It really is, too. Once I talked about it and at night the real death came. 
It has a key to everywhere, so it can open the doors. It came in, messed 
about everywhere. It came over to the bed and began to pull away the 
covers. I covered myself up well It couldn’t take them off. Afterwards 
it went away.” 

"You only pretend it was there It wasn’t really there.” 

“I was ill then. I didn’t go to the kindergarten. A little girl always 
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came up I always quarreled with her. One night it came I always took 
raisins, though it was forbidden.” 

“Did you tell your mothci ? ” 

“I didn’t dare to tell my mother, because she is anyhow afraid of every¬ 
thing.” 

"And your father?” , 

"Papa said it was a tale from the benzine tank I told him it wasn t 

any fauy-talc ” 

In the description of the skeleton-man Ins coloi is impoitant. He cairies 
people off because he is bad-licaitcd. So dying is consideied a bad thing 
Death was seen in feverish dreams Since then she is convinced that it 
exists Talk of death causes its magical advent Death came too because 
she had done wrong. So theie is a relationship between sin and death. 

K. Karoly (7, 8) “Death is a living being and takes people's souls away. 
Gives them over to God. Death is the king of the dead Death lives in the 
cemcteiy and can be seen only when he cm lies off some poisons soul. 
There is a soul in death.” 

“How do you mean that ? ” 

"He can go where lie likes ” 

“What is death like^ 

“White. Made of a skeleton. It’s covered with a white sheet.” 

“How do you know it’s like that?” 

“Because once I saw a play and I saw it there ” 

“And in reality death is like that?” 

“Alive he couldn’t be diawn, because theie isn’t any such man who is 
made only of a skeleton Who wants to can't see him and who doesn’t 
want to sees him ” 

“How do you know it’s like that ? ” 

“It has alieady been experienced.” 

"People didn’t just make it up ? It’s tiuly so'” 

“It’s really like that.” 

Death is king and in the service of God Only the dying can see him 

The ability to move about derives fiom the soul He considers death im¬ 

possible to draw. 

P G'eza (8, 6) • “Death comes when somebody dies, and comes with a 
scythe, cuts him down and takes him away When death goes away it leaves 
footprints behind When the footprints disappeared it came back and cut 
down more people. And then they wanted to catch it, and it disappeared. 

Death is so much a person that it even leaves footprints Like a child, 

it teases people He wants to exterminate death. 
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B. Ttbat (9, 11) “Death is a skeleton. It is so strong it could overturn 
a ship Death can’t be seen. Death is in a hidden place It hides in an 
island ” 

He thinks of death in fairy-tale style It hides on an island Its strength 
is tiemendous. Death is invisible. He doesn’t say whether it is invisible of 
itself or whether it is only that people don't sec it 

V Peter (9, II) "Death is very dangerous You never know what 
minute he is going to carry you off with him Death is invisible, something 
nobody has ever seen in all the world But at night he comes to everybody 
and carries them off with him. Death is like a skeleton. All the parts aie 
made of bone. But then when it begins to be light, when it’s morning, 
there's not a trace of linn. It’s that dangerous, death ’’ 

"Why docs it go about at night 

"Because then nobody is up and it can come undisturbed ” 

"Is it afraid of people 

"No It doesn't want people to sec it ” 

"Why?” 

"Because they would be frightened of it ” 

Death is invisible because it goes about at night Others imagine death 
as ill-intentioned; this child supposes it to have good intentions It goes 
about secretly because it docs not want to frighten people. 

V. I/me (7, 7)* "What is death? A ghost Invisibility Ugly. Full of 
skeletons ” 

"Is the skeleton invisible?” 

“The skeleton doesn’t show because it is invisible too When one draws 
the skeleton then it can be seen ” 

Death is a person Why the skeleton is invisible and how the invisibility 
can be drawn, he doesn’t say. 

JJ Gyuszikfi (4, 9). "Death docs wrong” 

"IIow does it do wrong?” 

"Stabs vou to death with a knife ” 

"What is death?” 

"A man.” 

"What sort of a man?” 

"Death-man ” 

"How do you know?” 

"I saw him.” 

"Wlic re?” 

In the grass. I was gatlienng flowers ” 
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"How did you recognize him?” 

"I knew him ” 

“But how?” 

“I was afraid of him.” 

"What did your mother say?” 

“ ‘Let us go away from here Death is here ’ ” 

He imagines death as a man whom he saw when gathering flowers He 
could be recognized by his feai fulness Afterwards he says he would like 
to know death’s address, he would go and shoot him Kill the death-man, 
that we should not die is the childien’s reiterated desne 

K. Pit pi (6, 1) . "Puts on a white coat, and a death-face.” 

"Who?” 

"Death Fnghtciis the cluldien ” 

"Has he Lightened you already?” 

"I’m not afraid. I know it’s just a man who lias put on a death-face He 
was in the cncus once ” 

"Now don’t tell me about that man, but about real death What is death, 
really?” 

“Real death? I don’t know It has big eyes and white clothes It has 
long legs, long aims.” 

"But that’s not really death That is an ‘uncle’ dressed up like death ” 
"No. I went to church I saw the real death He went towards the 
Nephget (a park) 

"You are mistaken That was a man dressed up like death " 

“But death has eyes as big as the squaies on this tabic. Death is also 
only a man, only it has bigger eyes,” 

Death is the same as an actual, existing pci son He can be recognized by 
his big eyes u At one time lie can distinguish death from that which lie 
sketches, at othci times he cannot The circus plays a large role in the 
formation of ideas of death of children in the suburbs 
Sz Daisy (8, 3). “It's like a man ” 

“How?” 

“Well, when its time comes it dies Then it comes down from Heaven 
and takes him away ” 

“Who?” 

"Death?” 

"It’s Jike a man ?” 


Tins child also has remarkably large eyes Many of them drew the death-person 
as themselves 
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“Sort of Ukc a man. Lives up m Heaven." 

“Is death good?” 

"I think it’s bad, because it stops people from living ” 

“In what is it like a man?" 

“It's like a man m its body In its way of thinking it’s diffeient People 

think that death is bad. Then death thinks now it is going to do good if 

it fakes people up to Heaven ” 

"Then docs it think too that it is doing good when it takes people to Hell?" 

"No. People are afraid of death, but death isn’t afraid of itself. It 

certainly takes them up m some kind of carnage It surely takes a lot of 

people at a time. So it couldn’t take them otheiwise than ui a carriage,’' 

Death is a man, living in Heaven In body he resembles mankind, in 
thought he is diftcicnt 

B, IIditto (7, 11): “Death can’t be seen, like the angels can’t be seen, 
because they arc spirits. I imagine death is a bad man’s skeleton brought 
to life.’’ 

"How do you mean?" 

"A spirit like that. If you catch him. it’s like air ” 

"Is it different somehow from our souls?” 

“Once death died And then it was a bad man’s soul. It kills people 
once they arc very old " 

"Only old people?" 

"If they arc ill. Death gives illness, and bacilli, too.” 

"Why did that man become death?" 

"Because he was a specially, terribly bad man He did eveiy sort of 
wickedness He stole, and everything, all his life. God wanted that lie 
should be death ” 

“Why is death a spirit?” 

"Death lias to have a soul too, so he can move, because if people hadn’t 
souls they couldn’t move." 

“How is it different from oui souls?” 

"I don’t know. Somehow I can’t express it. Death is a skeleton and a 
soul A person is skeleton, soul and skin. There's flesh on him ” 

Death is temporary, otheiwisc a dead peison could not be brought to life. 
Death became death as a punishment The death-man spieads illness The 
soul is the principle of motion Quite an individual idea A tendency to 
fabulizing is apparent, but belief in the pcisonal nature of death is a serious 
conviction. 

II Gabriella (7, 9) : "Whoever dies the death angels carry away The 
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death angels are great enemies of people Death is the king of the angels. 
Death commands the angels 'The angels work for death 
Death is the angels’ king 

T Stefi (7, 6). “What is death> A ghost. You can’t see him, he just 
comes, like that. Like something that flies in the air.” 

“What is a ghost?” 

“Somebody invisible An invisible man In the form of a ghost. Comes 
in the air ” 

Death is an invisible man, that is, a ghost. 

Sztn Gya (8, 3) • “Death is not a living person, it takes away the souls 
of the dead It keeps watch over the dead Death is like a spirit Death 
doesn’t go about by day, but by night ” 

“What is that, a spirit?” 

“An invisible person.” 

“Why invisible?” 

“Because he isn’t dressed and doesn’t go among people ” 

“Why does lie go about only at night?” 

“Because by day lie can’t go among people ” 

“Why?” 

“Because they would be frightened of him ” 

“Aren’t they frightened of him at night?” 

“They aren’t afiaid of him at night because at night people sleep Death 
isn’t a living person ” 

“What is it then?” 

“Death is alive, too.” 

Death being a pci son not living means that it is invisible, as it goes 
about at night 

M. Imte (9, 9) . “They always draw death with a skeleton and a black 
cloak. In leality you can’t see him. In leality he’s only a sort of spirit 
Comes and takes people away, he doesn’t caie whether it’s a bcggai oi a 
king. If lie wants to, lie makes them die ” 

“What is that, a soit of spirit?” 

“You can’t see him.” 

He makes a distinction between drawing and the reality, but still pei- 
sonifies death. Death is a spirit In this he understands the same as the 
others in spirit, or ghost, that is, invisible 

Sz. Mauamxe (9, 7) “He takes people’s lives.” 

“How?” 

“Not the way they always draw it. He comes there.” 
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“What is death 7 ” ^ 

"It is a spmt that doesn’t exist It isn’t on earth either, it’s in the sky 
People don’t see it It \s an invisible spirit.” 

"Spirit?” 

"You can’t sec it It’s air.” 

She docs not accept the usual drawings of death Death is a spirit and 
invisible. In the sky. She says it is non-existing, because it has no body 
H. Gaspij! (8,5) "I don’t think it’s the same as in the pictuic The 
reality is diftcrent from the picture Only people die, there isn’t any death 
itself I don’t know if it is alive, if it is a person. If it is a man it is like 
the woodcutter It has a white cloak on, a scythe in its hand, as one imagines 
it in a pictuie. It’s not something vou can sec.” 

“In reality what is it like?” 

"I think it is only a picture But perhaps in reality too it is a sort of 
invisible person I’m not sure if there is really any such thing ” 

"If there is, where vs it?” 

"Spirit forms haven’t any country ” 

"Haven’t angels cithei ?” 

"Yes, but they arc good spirits I only mean the bad ones Bad men haven’t 
any home They come and go, wander about, loiter around, doing damage ” 
"Is death a bad spirit?” 

"Yes ” 

“Why?” 

"Because somehow it’s cold. I imagine it would be terrible if you saw it 
You would kneel down, implore it, pray to it, and still death would make 
you die. I’ve often imagined I ran away from death ” 

"How, ran away 7 " 

In my loom, by myself, I imagine it. I don’t dare to go out I shut 
the door after myself, so he can’t catch me It’s as if he were there I play 
like that, often.” 

"Is it a game?” 

"I don’t know I often pretend about him ” 

"Arc you afraid, when you are alone?” 

"No, I just pretend to myself ” 

"The whole thing isn’t true?” 

"No ” 

"Why are you afraid, if it isn’t true?” 

Somehow I’m afraid Death is the most powerful lord in the world, 
except the good God. Death is a companion of the devil, Death is like a 
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ghost If death has servants then the ghosts are its seivants. If death dances, 
then a lot of ghosts come in white cloaks and dance the ghost-dance. It 
could he so beautiful " 

"What would be beautiful about it 1 "’ 

"I don’t know, but there's something so beautiful about it Something so 
suitable. Death and ghosts go together, like fairies and angels. Spirits and 
the devil go together with death But the most terrible of all is death ’’ 

"Do you often think of death?" 

"I often do But such things as when I fight with death and hit him on 
the head, and death doesn’t die. Death hasn’t got wings ” 

"Why?" 

"I imagine somehow that lie hasn’t The angels have, and the fairies in 
the stories, but death hasn’t But he can fly, for all that He can fly without 
wings, too Death has got some kind of invisible wings In reality they 
can’t be seen ” 

In tlic beginning lie denies that death is a personal reality, then after all 
imagines it These are characteristic day-fantasies He runs away from 
death, hits it on the head, but it doesn’t die 

Sx Jozsef (9, 10) Already accepts death quite lealislically He tells how 
at home ho always plays ghosts with the smaller children He shakes the 
bushes and says that death is going about there On that the small children 
run away, while he gathers up then toys and the whole playgiound is his 
He stretches cords so the little ones cannot come back. Aftei all, what 
happened to him once? 

“I stayed there, lying on the ground. I fell into the cord myself I 
stayed for a quarter of an houi lying on the ground Only later I dared to 
get up I was afraid that death was really there and perhaps I would 
die too ” 

He doesn’t believe in the death-man, and yet he began to be afiaid of 
him in an evening’s play Fifteen pei cent of the children questioned stated 
that they were accustomed to think about death at evening They supposed, 
therefore, a relationship between death and daikness. This connects with 
the examples already mentioned, where the children often imagine that it is 
“usual” to die at night The deathman also principally goes about at night 

The third form of personification of death is when death is identified 
with the dead. This group consequently uses the woid for death in place 
of the word foi the dead person This is the more cxtraoulinaiy, as in 
Hungarian the two woids are essentially different and even in sound could 
never be confounded as in other languages (Dei Tot—tot, la mott—mort, 
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death_the dead). The word for dead person instead of the word for death 

occurs m every discussion, every writing, 

IV. Laszla (6, 8). “It is a superstition about death, because it doesn’t go 
about at night, anywheic. It’s in its coffin. Death isn’t true It isn’t true 
that it goes about on earth and cuts people down.” 

"Then where is it?” 

"It's in the coffin, always. Death lies in the coffin.” 

He doesn’t believe in death as a distinct personality He identifies death 
and dead people 

A. Cat la (7, 11) “Death can’t speak, nor move I was often at the 
cemetery. It’s very sad.” 

"What is sad?” 

"When I see a grave there’s a death in it. That’s sad ” 

“Is death m the grave, oi a dead person?” 

"A dead person . . I never saw death, only heads and bones ” 

"What is death?” 

"A dead person, who hasn't any flesh any more, only bones.” 

According to her twin biother, Bela: “Death is a skeleton” 

"Is it real, or is it only that one makes an image like that of it?” 

"It exists, too. If a person dies, that will be death.” 

Death as identified with the dead exists for both twins. 

B. Miklos (8, 2) , “Death can’t talk. Death can’t talk, because it isn't 
alive Death lias no mind. Death can’t think because there isn’t any mind 
in him. Death can’t write because three isn’t any soul in him Death can’t 
read because there is no living soul in him.” 

"What is the difference between death and the dead?” 

No answer. 

"What are the dead ?” 

“The person who dies.” 

"What is death?” 

No reply. 

In a childish way lie describes in detail all the things the dead cannot do. 
His ideas of life and soul are confused. He cannot cxpiess the difference 
between death and the dead, nor define death 

R Lact (8, 8): What is death? A being, dead of old age or illness ” 

Complete identification. 

M. Mena (9, 6) . "What is death? Soul. I, if I die too, I am a soul 
not a body.” 

Death is again identified with the dead person. Diverging from the 
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usual, she considers characteristic not the destruction of the body but the 
endurance of the soul. 

Simmaiy. In the second stage of development, in general between five 
and nine, the children peisonify death in some form. Two-thirds of the 
children belonging to this gioup imagine death as a distinct personality. 
Either they believe in the leality of the skeleton-in an, 01 individually create 
quite their own idea of the death-man. They say the death-man is invisible. 
This means two things Either it is invisible in itself, as it is a being with¬ 
out a body, or it is only that we do not see him because he goes about in 
secret, mostly at night They also state that death can be seen for a moment 
before, by the person he carries off. 

Compared with the first stage, whcie death is denied, here we find an 
increase in the sense of reality as contiary to then desires. T he child already 
accepts the existence of death, that is, its definitiveness. On the other hand, 
he has such an aversion to the thought of death that he casts it away. From 
a process which takes place in us death grows to a reality outside us. It 
exists but is remote from us As it is remote our death is not inevitable. 
Only those die whom the death-man catches and carnes off. Whoever can 
get away does not die. 

Of the children in the second stage of development again one-thud thought 
of death as a person and identified it with tile dead. These children use 
the word death foi the dead. In this conception, too, is evident a desire 
to keep death at a distance Death is still outside us and is also not general. 

It is surprising how little the literature on this subject deals with the 
personification of death, though the tendency to personify is in general well 
known at certain stages of a child’s development. Only E. Stern mentions 
it concerning 10-year-olds but does not see its universal significance nor 
deal with its motives. 

3 Thud Staffe, Death the Cessation of Corporal Activities 

In general it is only after the age of nine that the child reaches the point 
of recognizing that in death is the cessation of corporal life, When he 
reaches the point where death is a process operating within us he recognizes 
its universal nature. 

F, Esztet (10): "It means the passing of the body. Death is a great 
squaring of accounts in our lives. It is a thing from which our bodies cannot 
be resurrected It is like the withering of flowcis.” 

Death is the destruction of the body. She mixes the natural explanation 
with the moral, also considers death a reckoning 



26 


JOURNAL OF GENETIC PSYCHOLOGY 


Cz Gyula (9, 4) "Death is the tumination of life. Death is destiny. 
Then we finish our eaithly life Death is the end of life on earth ” 

He expresses its regularity by the word destiny 

F Gaboi (9, 11) “A skull portrays death If somebody dies they bury 
him and he crumbles to dust in the earth The bones crumble later, and 
so the skeleton remains altogether, the way it was That is why death is 
portrayed by a skeleton. Death is something that no one can escape The body 
dies, the soul lives on ” 

He knows that the portiayal of death is not death itself Indeed, he 
also explains why the skeleton became the symbol of death Death is universal. 

Sz. TamAs (9, 4) "What is death ? Well, I think it is> a part of a per¬ 
son’s life Like school Life has many parts Only one part of it is earthly 
As in school we go on to a different class To die means to begin a new 
life. Everyone has to die once, but the soul lives on ” 

It is comprehensible, lie sees eternal mystery beyond the physical changes. 

C Summary 

I investigated how children from 3 to 10 think of death. I employed 
written compositions, drawings, and discussion alike in collecting the data, 
and 484 protocols from 378 children weic at my disposition. In the present 
study the material has not been fully worked up; I only desired to answer 
tile question of what death is to the child, what theories he constructs as 
to the nature of death. 1 found three stages of development The first is 
characteristic of child icn between three and five They deny death as a 
rcgulai and final process Death is a departure, a further existence in changed 
circumstances. There are ideas too that death is temporary. Indeed dis¬ 
tinction is made of degrees of death. 

The child knows itself as a living being. In his cgocentiic way lie imagines 
the outside world after his own fashion, so m the outside woild he also 
imagines everything, lifeless things and dead people alike, as living, Living 
and lifeless arc not yet distinguished He extends this animism to death too 

In the second stage, in general between the ages of five and nine, death 
is personified, considered a person Death exists but the children still try 
to keep it distant from themselves Only those die whom the death-man 
carries off. Death is an eventuality There also occui fantasies, though less 
frequently, where death and the dead aic consideicd the same In these 
cases they consistently employ the word death for the dead Here death is 
still outside us and not universal. The egocentric, otherwise called anthropo¬ 
centric, view, therefore, plays a role not only in the birth of animism, but 
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in the formation of aitificialism too Every event and change in the world 
denves from man. If in gcncial death exists, il is a person, the (jeath-man, 
who "docs” it We get no answer, natuially, as to why, if death is bad 
for people, he docs it 

Finally, m the thud stage, in gcneial, around nine years, it is tccognized 
that death is a piocess which takes place, in us, the perceptible lesult of 
which is the dissolution of bodily life Bv then thev know that death is 
inevitable At this age not only the conception as to death is realistic, 
but also their gcncial view of the world Negatively this means that animistic 
and artificialistic tendencies arc not chamcteristic and egocentrism is also 
much less 

As we see, the theoiy the child makes of death faithfully leflects at each 
stage a general picture ot its world lo conceal death from the child is not 
possible ai\d is also not peinnssible. Natural behaviour in the child’s sur¬ 
roundings can greatly diminish the shock of its acquaintance with death. 

Department of Psychology 
Pazrnnny Unweisity 
Budapest, Hungary 
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INDIVIDUAL LEARNING AND "RACIAL EXPERIENCE” IN 
THE RAT, WITH SPECIAL REFERENCE TO 
VOCALIZATION* 

Q, (utuaie. School of Education, Haivaid University 

O H. MowriiR, Florence Palmer, and Marjorie D Sanger 
A Background and Purpose 

This paper is the outgrowth of a paiadox which was suggested by earlier 
laboratoiy work and which has led to now experimentation and to specu¬ 
lates concerning the emergence and brological meamng of human anguage. 

It is offered as background mater,al for the further development and analysis 
of language theory, particularly as rt relates to the principles of learning 
In 1932 Warnci (29) reported an incidental observation of conditioned 
vocalization in laboiatory rats, and two years later, Schlosberg (24), using 
a different experiment pioeedmc, obseivcd the same phenomenon. u se- 
quently the senior author attempted to obtain such conditioning hut was 
unable to do so. In 1943 Cowles and Pennington (4) reported results 
which indicated that vocal conditioning in rats is not only easy to obtain 
but that it is also peculiarly resistant to extinction Returning to t its 
problem, the first of the picscnt writers again obtained negative results, 
identical with the original ones. Then, in 1946, appeared Herbert’s paper 
(8) confnmmg, in general terms, the findings of Schlosberg and those o 
Cowles and Pennington. 

The purpose of the present paper is threefold (a) to present systematic 
data showing the virtual impossibility of conditioning the vocal response in 
rats, under conditions which lead to excellent conditioning of other lesponses; 
(b) to analyze the ica&ons why out conditioning procedure gives negative 
results while that of tile authois cited gives positive results, and (c) to 
sketch certain bioadei implications which are suggested by these superficially 
contradictory findings. 

B. Apparatus and Subjects 

The apparatus used in this study has been fully described elsewhere (17). 
In essence, it consists of an elongated box, the internal dimensions of which 
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are 36" (length) by 6" (width) by 18" (height). The floor consists of a 
metal grill which can be electrically energized The front of the apparatus 
is made of glass, thus permitting convenient observation of the subject 

In the present study the unconditioned stimulus consisted of an electric 
.shock produced by 120 volts of alternating cuirent (60 cycle), with a limiting 
resistance of 200,000 ohms The ordci of presentation and duration of this 
stimulus will be described later 

The conditioned stimulus was pioduced in the following manner. Two 
15-watt electric lamps, located near the top of the real inside wall of the 
apparatus, supplied normal illumination between trials Directly beneath the 
floor-grill, about equally distant from the two ends, was a third lamp of 
similar wattage By a single switching arrangement, the overhead lamps 
could be turned off and the single lamp beneath the grill turned on, and 
Vice veisa. The conditioned stimulus consisted of such an alternation in the 
source and pattern of illumination, at the rate of four “cycles” per second 
The conditioned stimulus, or signal, consisted, in short, of a relatively slow 
flickering, or “warbling,” of the illumination within the apparatus. The 
rate of the flicker was controlled by a constant-speed motor, and there were 
no auditory cues accompanying cither the onset or termination of the flicker. 

The subjects were 16 Lashley-stram black rats, between 100 and 130 
days of age They were all females. 

C. Procedure and Results 

The same general conditioning procedure was used with all animals in 
this study, but for half of the animals the to-be-conditioncd response was 
a run to the opposite end of the apparatus and for the other half it was 
any vocalization, such as a whine, squeak, or “chirp.” 

Each animal was allowed one minute of habituation when first placed in 
the apparatus, at the end of which time the conditioned stimulus (flickei) 
was applied If, within five seconds, the animal did not make the designated 
response, i.e., vocalization in the one case, running in the other, the electric 
shock was applied and left on (together with the signal) until the response 
did occur Signal and shock were then turned off simultaneously. If, on 
the other band, the desired response occurred within the first five seconds 
after the signal was applied, the signal was immediately terminated and the 
shock omitted. Trials came at regular, minute intervals There were 10 
trials per day, and the training was continued for 10 days 

Figure 1 shows the very dramatic difference in the ease with which the 
runmng response and vocalization can be conditioned, under the particular 
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circumstances licie tlcsct ibcd The animals for which running was the correct 
response had learned, by the 10th day, to make this response on nearly 
90 per cent of the trials to signal alone, thereby avoiding the shock By 
contrast, the animals for which the conect response was vocalization never 
reached an incidence of conditioning greatci than about 6 pci cent 2 

It is evident from Figure l that in the case of the running and the vocali¬ 
zation we are dealing with two responses which are in some wav basically 
different. In the hope of elucidating the nature of tins difference, we have 
analyzed oui data in such a way as to bung out the tnal-and-crror learning 
that occurred in response to the unconditioned stimulus When the signal 
and shock wcie initially picscnted, oui animals "didn’t know what to do” 
As a consequence of lesponse variation ("random behavior”), half our ani- 

3 0n the assumption that our failure to obtain vocal conditioning might he due 
to an insufficient intensity of the unconditioned stimulus, half of the animals 
in each of the two groups were subjected to five days of continued training, beyond 
the original 10, with an increased intensity of shock (150 volts, same limiting 
resistance) The results, however, were not significantly different from those ob¬ 
tained with the original shock intensity 
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mals found that running to the opposite end of the apparatus would termi¬ 
nate the signal and shock; the othei half found that vocalization would 
achieve this effect. Presumably, therefore, the first learning that occurred 
in both groups was on a trial-and-crror basis and might be expected to 
manifest itself as a reduction in the time required to make the correct re¬ 
sponse to the signal-shock combination. 3 We have accordingly computed, for 
each of the 10 days of experimentation, the average time elapsing between 
the onset of the CS ami the occuircnce of the appropriate response (cither 
as a CR or as an UnCR) for both groups. 

These data are presented graphically in Figure 2. Here is a striking 



Curves showing the learning by laboratory rats of two responses, vocalization and 
a simple running reaction The curve with open circles indicates that, on the 
nverage, the vocalization occurred throughout the experiment only after the onset 
of the UuCS (which was presented five seconds after the onset of the CS), and 
that there was very little improvement in the promptness with which this response 
could be elicited by the UuCS, x e., little trul-and-error learning The curve with 
solid circles indicates that, on (he average, the running response, though slow to 
occur to the UuCS in the beginning, occmred to tlint stimulus with increasing 
promptness as the training progressed and, subsequently, occurred ns a conditioned 
response, i e, to the CS alone 


“In the light of considerations advanced elsewhere (19. 20), this statement should 
be elaborated. While the subject, on the basis of trial-and-eiror, or problem¬ 
solving, Is learning (well or poorly) to make the correct be/iaviaial response to 
the shock, the subject is presumably also learning, on the basis of conditioning, to 
make the emotional response of fear to the stimulus winch immediately precedes 
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difference is at once evident- whereas the latency for the running .esponsc 
quickly drops and crosses over the 5-second line (thus indicating, on the 
average, a transition from response to signal and shock combined to iesponsc 
to signal alone, ic, conditioning), the average latency of the vocalization 
drops very little fiom its initial latency and never crosses the 5-second line 
These results have a cleai implication they suggest that in the case o 
running we are dealing with a response which can be readily modified 
through both trial-and-crrot learning and conditioning, whereas in the case 
of vocalization, we have a response which is less modifiable, and far moie 
“reflexive ” This interpielation is supported by a number of considerations. 

It will be noted, fust of all, that the average latency foi vocalization on 
the first day was lowci than that for the tunning response, thus suggesting 
an initial prepotency for vocalization. 1 On the first day, vocalization occurrc , 
on the average, 138" after the onset of the shock (i.e , 6 38 after the 
onset of the CS) t and by tire 3rd day this latency had dropped to 0 61 , 
near which value it remained for the duration of the experiment Although 
this figure is still considerably above genuine reflex react.on-timc, its con¬ 
sistency shows that wc arc heic dealing with a highly stable i espouse. 

That vocalization can, howcvci, be somewhat modified by expenencc is 
indicated, not only by the leduction m aveiagc latency between the 1st 
and 3rd days, but also by the fact that on the 1st trial on the 1st day, the 
avciagc latency of this response was 4.60’', on the 2nd trial, 2 00 , and 
on the 3id trial, 0 87". We thus see that at the very beginning there was 
some tnal-and-crror learning with respect to vocalization 'Ike ptoblem is 
to discovei why this i espouse so stubbornly lesisted conditioning 

D. Discussion 

With conditioning of the vocal icsponsc of the rat so conspicuously suc¬ 
cessful in the Cowles and Pennington experiment and so conspicuously 
unsuccessful in oui own, it seems probable that the difference in results was 
due to some one or moie significant differences m the conditions of the two 
experiments What may these have been ? 


and accompanies the shock It is presumably this deiived drive which then serves 
to motivate the skeletal lesponse of running oi vocalizing when the CS is alone 
presented Cf footnote 8 , 

J Part of this discrepancy was undoubtedly due to the fact that in the case or 
vocalization, the response was lecorded as occurring at the moment of its onset, 
whereas tunning was recorded as occuiring, not at the moment the animal started 
to mn, but when it crossed the tnid-lme separating the two ends of the appaiatus 
It should be added that all timing in this experiment was done by means of a 
stop-watch operated by the experimenter 
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la comparing the two experiments, one is immediately struck by two 
differences (a) in the Cowlcs-Penmngton experiment the rats were immo¬ 
bilized in a kind of sling, 5 whereas in oui own experiment they were com¬ 
pletely free, within the confines of the cage-like apparatus, and (b) in the 
Cowlcs-Pennington experiment the danger signal and shock were invariably 
paired ("classical” conditioning), whereas in our experiment the CS and 
the UnCS were paired only if the CR faded to occur (“instrumental" 
conditioning) 0 Both of these differences seem to have much the same impli¬ 
cation: an the Cowles-Peiimngton experiment, the subjects were caught, 
trapped, helpless, unable to "get away”; whereas in our experiment, they 
were, by contrast, relatively free and "on their own ” They were not con¬ 
fined to any one area of the experimental apparatus; by making the appro¬ 
priate response they could always escape from the clectnc shock, and by 
making the appropriate response to the clanger signal alone, they could even 
avoid the shock altogether. In the Cowlcs-Penmngton experiment, on the 
other hand, the subjects wcic "doomed/’ with all effort at either escape or 
avoidance to no avail 7 

Previous work (16, 20) has suggested that, in general, the more nearly 
free an animal is in an experimental situation, the better the conditioning, 
"natural” situations result in fewer artifacts and better learning than do 
"unnatural” situations, such as those involving physical rcstiaint or a classical 
conditioning procedure. Why, then, should this general tendency be reversed 
in the case of vocal conditioning^ The solution to this paradox seems to 
demand that we leave the realm of individual learning and turn to what 
may be broadly termed "racial experience.” 

There is a common folk belief to the effect that if one catches a rat in 
a steel trap arid leaves the rat where its squealing can be heard by other 
rats, they will leave the vicinity, and incidental observations of laboratory 
rats seem to confirm this belief. Here one is apparently dealing with 
jnstimUve reaction tendencies which go back, obviously, much further than 
do man-made traps. The jaws of an enemy form a kind of trap with which 


The same was true of the Schlosberg anti Herbert experiments 
6 In the Schlosberg experiment, a classical conditioning procedure was used with 
half the subjects, an instrumental procedure with the other half See footnote 7 for 
n description of Herbert's procedure 

Trom the standpoint of methodology, Herbert's experiment (8) falls somewhere 
between that of Cowles and Pennington and our own in that Herbert, like Cowles 
and Pennington immoknlbed his animals (in a metal cylinder), but, like the present 
authors, he used an instrumental conditioning procedure rather than the classical one 
Appropriately enough, Ins results fall about midway between those of Cowles and 
Pennington and our own. 
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rats have had encountcis for bundled** of thousands of years; and the 
piinciple of natural selection cleaily intimates why those strains of rats 
which tended both to squeal when in the claws 01 fangs of a predator and 
to flee at the sound of such squealing on the part of other rats survived 
better than did those rats with no such tendencies 

But what of rats which tended to squeal, not only when actually caught, 
hut also when in (langei of being caught, ie, when afraid ? Would not 
such behavioi be a ceit.un invitation to disaster ? The rat which merely 
sees, hcais, or smells an enemy will do well, no matter how terrified, to 
remain silent, cither as it crouches in hiding 01 slinks away to safety. Here 
we seem, finally, to have a clue to the diftcicnce in the experimental results 
obtained by the authois cited and by the present writers If an animal is 
"caught,” it docs not much matter if it squeals both to actual pain (shock) 
imd to the meie thieit of pain (the danger signal), but if an animal is 
"fiee,” it makes a gical deal of diftciencc whether it squeals to the mere 
prospect of pam (thus calling, “Here I am,” to the hungry puisuer), or 
squeals only in iespouse to pam itself (thus urging other members of its 
species to bolt from a possibLy similar fate) 

If it seems that this mteipretation of the difference in expci imcntal results 
obtained by Cowles and Pennington and by the present writer is rather 
finely spun, othci examples of equally wondciful adaptive behavior are easily 
cited (See also the following section ) 

If, after weaning, a lat is put into an individual cage, it can be counted 
on, if not distuibed, to live the rest of its life, and to die, without a single 
vocalization It may develop tumors, have presumably painful diseases, be 
severely deprived of food and watci, and experience other forms of more 
or less intense internal discomfort, and yet never uttei a sound. The bio¬ 
logical utility of such silence in a state of natuie is, of course, apparent 
a sick or suftciing animal docs well not to advertise its disadvantaged 
condition! 

Newly born rats vocalize leadily in lesponse to almost any discomfort 
hunger, cold, pain, etc. But at this stage they arc in a protected environment 
(the nest) and are in a relationship with the mother which means that 
cries of discomfort are likely to bring relief, not destiuction But as this 
special social situation ends and the young rats venture beyond the safety of 
the nest, the situation changes radically So important is this change that 
survival of the species seems to demand that a corresponding behavioral 
change (inhibition of vocalization) be promptly insured by instinctive 
processes rather than by peihaps fatally tardy individual learning 
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At the adult level the one situation other than externally imposed pain 
which can be counted on to elicit vocalization is a particularly interesting one 
We repeatedly noted that after oui animals had undergone a daily training 
session, they would almost invauably squeak when we picked them up m 
ordei to take them out of the apparatus We discoveied, in fact, that they 
would squeak almost equally icadily if wc mcicly touched them, and some 
of our animals would even squeak quite loudly at the nacre sight of the 
experimenter's approaching hand This latter observation was particularly 
airesting m view of the virtual impossibility of eliciting an anticipatoiy, 01 
conditioned, squeal in the experimental pioccdure pioper. 

The only way we see of accounting for tins paradox is to assume that 
in n situation in which a lat may attack, he may squeal as a warning, but 
in a situation in which his only disposition is to flee, vocalization is almost 
completely suppressed, 1 c., the rat vocalizes readily to anger but not to fear 
The plausibility of this hypothesis is increased by the fact that the rat is 
normally not much afraid of the expei imenter’s hand and may actually attack 
and bite it if the experimenter is hasty or unskillful in his approach to the 
animal. Similar warnings may also be observed in a group of rats living 
in a common cage. 

Thus far wc have assumed that the rather beautifully adaptive control 
of vocalization in the rat is determined by instinctive mechanisms, it may be, 
of course, that social experience, i e , individual learning, is also significant 
in tins connection. We have not as yet systematically checked on this possi¬ 
bility, but our casual observations, imperfectly controlled as they are, suggest 
that instinctive factors play the dominant role. 8 


That vocalization in the rat is mediated more by instinctive mechanisms than 
by learned connections is further indicated by the fact, reported by Cowles and 
Pennington, that, under the experimental conditions used by them, the vocal lesponsc 
to n danger signal is peculiarly resistant to extinction Although it is known that 
even reflexes can be depressed by repeated elicitation under suitable conditions, one 
does not expect reflexive or instinctual responses to be subject to extinction in the same 
degree as individually acquired reactions Or perhaps another way (suggested Lo the 
authors by Mr H. W. Coppock) of putting the same thing would be to say that 
in the rat vocalization is largely "involuntary” and under the control of the auto¬ 
nomic nervous system A number of writers (14, 27) have noted the connection 
between the "cries 5 ' of animals and emotional reactions. In fact, de Laguna (7) 
lias suggested that one of the most important distinctions between animsils and human 
beings is that only in the latter does vocalization become dissociated from emotion 
and capable of being used for purposes of “analysis" (cf also Kellogg and Kellogg, 
13). One is also reminded in this connection of the distinction Skinner (26) has 
made between responses which are ope, ants and those which arc >espanda,its. In 
many animals, including the rat, vocalization would appear to be largely in the 
nature of n respondant, whereas in man and certain athci mammals and birds, it is 
clearly an operant ’ 
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It would be intei csting to see if the instinctive factors which we arc here 
assuming can be altered by selective bleeding If, for example, we were to 
take the rats which gave the most conditioned vocal 1 espouses in oui experi¬ 
ment and selectively bred their offspring for a few generations on the same 
basis, might we not eventually develop a strain of rats which would display 
conditioning of this kind fairly readily ? Laboiatoiy rats have been selectively 
bred fiom wild stock for docility, intelligence, and other traits (28) It 
should be equally possible to breed them for the capacity to vocalize in 
response to fear instead of iemaining so gnmly silent 0 

E. Collateral Evidence 

That conditioned icsponses which would tend to have mal-adaptivc con¬ 
sequences in a state of nature may be instinctively inhibited is a hypothesis 
for which theic is support not only fiom the field of vocalization but from 
at least one othei souicc James (10) reports that the leg-flexion response 
in the opossum cannot be elicited by a danger signal, presumably because 
an opossum which—as a tree-dweller—flexed its legs to feai would be 
likely to lose its hold and fall at precisely those times when it could least 
afford such a mishap By the same logic it might be predicted that the sloth, 

when presented with a CS which was premonitory of shock on the foot, 

would tend to grip with the foot rather than to lift it 

Suppoit for the thesis that animals do well in a state of nature to “suffer 
m silence’’ and not to cry out when frightened, except when “caught,” is 
indicated by Darwin (5) in the following passage- 

We have seen , , that when the sensonum is stiongly excited, the 
muscles of the body aie gcneially tin own into violent action; and as 
a consequence, loud sounds aic uttered, however silent the animal may 
generally he, and although the sounds may he of no use. Hares and 
rabbits for instauce, never, I believe, use their vocal organs except in 
the cxtiemity of suffering, ns, when a wounded hare Is killed by the 
sportsman, or when a young rabbit is caught by a stoat Cattle and 

horses suffer great pain in silence, but when this is excessive, and 

especially when associated with terror, they utter fearful sounds I 
have often lecognized, from a distance on the Pampas, the agonized 


“Since the above was written, a young male mt has been accidentally discoveicd 
in our colony which vocalizes 1 datively freely to a conditioned stimulus of the 
kind used in the present study By selective inbreeding of this male and his female 
offspring it should be possible to develop a strain of rats in which vocalization in 
response to fear occurs quite readily The lesearches of Keeler (11) and Keeler 
and King (12) review what la known of the genetics of voice quality in rats, but 
so far as the present writers aie aware, no genetic study has yet been made of 
the factor of vocal inhibition in this species 
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death-bellow of the cattle, when caught by the lasso and hamstrung 
It is said that hoises, when attacked by wolves, utter loud and peculiar 
screams of distress (pp. 83-84) 

But perhaps the most dramatic support for the thesis that vocalization, 
particularly at times of danger, tends to be inhibited m a state of natme 
comes from Leopold (15) In an attempt to increase the supply of game 
turkeys in North Carolina, a large number of domestic tmkey hens weie 
released in the woods. These mated With wild toms, and hundreds of “half- 
breed” young turkeys were hatched But few of these survived they did 
not have the instinctive intelligence to keep from vocalizing, and weic easy 
marks for foves, wolves, owls, hawks, and other predators, Since nearly 
all the young hybnds weic lost and since many of the wild toms had mated 
with the domestic hens lather than with wild hens, the net result of this 
enterprise was a lowering rather than an increment m the wild turkey 
population 

Why turkeys, chickens, guineas, and other domestic fowl have lost their 
natural caution with respect to vocalization is an interesting problem for 
speculation One possibility is that wild fowl have certain habits (or “cul¬ 
ture'’) which are transmitted from parent to offspnng by appiopiiate 
training. Another possibility is that at an early stage the first domesticated 
fowl of all species were selectively bred, consciously or unconsciously, foi 
vocalization—so that their nests could be located and the fowl themselves 
mate readilv found when they had strayed or were attacked by natural 
enemies Thus, under domestication free vocalization may have become a 
condition of survival and perpetuation, whereas in a state of nature it seems 
to have the reverse consequences 

F. Broader Implications 

Ihc writers were led into the present investigation in part by the results 
of a study previously icported by Mowrer and Viek (18) In the latter 
study the authors taught rats to leap into the air as a means of indicating 
that they wanted food, by a technique which is comparable to the method 
whereby human beings teach their young to indicate their wants vocally 
This procedure, it is thought, plays an important role in laying the basic 
habits involved in adult human language. 

In the study cited, Mowrci and Viek considered the possibility of tiying 
to use the same technique as a means of teaching rats to “speak” (squeak), 
rather than to leap into the aii, as a means of indicating their wish for 
food; but this technique requires that the response in question be first con- 
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ditioned to a neutial, or “intermediate,” stimulus, and since it was known 
that the vocal lesponsc of the rat would not readily condition under the 
given experimental circumstances, another response was used instead How- 
eve], the present wiiters weie struck by the implication which the apparent 
impossibility of conditioning the vocal response of the lat in a fiee situation 
has tor the ongm and development of human speech, considered phylo- 
genetically. Since lats and men presumably have the same common pumordial 
ancestors (the “primitive mammal”), the question arises as to why the 
natui.il conditions winch depicss vocalization in the face of danger did not 
operate equally m the case of lats and of man. Or, said differently, what 
were the cucumstances which freed early man, or pioto-man, sufficiently 
from the perils of vocalizing to allow linn to develop the great vocal facility 
and flexibility which lie now has and has long had’ 10 

The ciicuinstances undci winch terrestrial mammals vocalize can be 
quickly enumciated As adults, animals which aie preyed upon are likely 
to be silent save (n) when, as wc have seen, they «ue caught, ( b) when a 
mothei is scpaiated from liei young, (c) when seeking a. mate, and occa¬ 
sionally (<l) when fighting 11 Predatory animals seem to have slightly greater 
vocal ficcdom in that they may vocalize, not only undei the four circum¬ 
stances just mentioned, but also (e) when attacking an intended victim. 

Tims, says Darwin (5) Rage leads to the violent exertion of all the 
muscles, including those of the voice, and some animals, when enraged, 
endeavour to strike tciroi into tlieir enemies by its power and haisliaess, 
ns the lion does by roaring, and the dog by growling I infer that their 
object is to strike terror, because the lion at the same tunc erects the 
hair of its mane, and the dog the hair along its back, nnd thus they 
make themselves appeal as laige and tciriblc as possible Rival males 
try to excel and challenge each other by their voices, nnd this leads to 
dcndly contests (p 85) 

Elsewhere (6) Darwin continues 1 Although the sounds emitted by ani¬ 
mals of all kinds serve many purposes, a strong case can be made out, 
that the vocal organs were priinanly used and perfected in relation to 
the propagation of the species The chief and, in some cases, ex¬ 

clusive purpose appears to be either to call or charm the opposite 
sex (p 290) 

In support of this latter aigument Darwin (6) points out that “the sounds 


10 It is conservatively estimated that human beings have been using speech foi at 
least S0,000 to 100,000 years (2, 27), lc, during and since the Stone Age Writing, 
in comparison, is a relatively modem invention 
’‘Howard’s (9) highly original study of the use of song by birds to establish 
"territoriality” warrants perhaps another category 
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pioduccd by fishes aie said in some cases to be made only by the males during 
the breeding-season” (p. 291) and that “the voice of the common rook is 
known to alter during the breeding-season" (p. 196) Beach (1) reports 
that the alligator "bieeds during the eaily summer, and it is at this, time 
that roaring is most frequently heard" (p 481) Others have remarked on 
this correlation in othei species, but refcience is seldom made to the fact 
that even in human beings there is no “change of voice" in the male until 
the advent of puberty Presumably it is only at this time that vocal differen¬ 
tiation of the sexes becomes functional 

Whatever its other social utilities, vocalization seems to have cyolvcd 
primarily as a means of insuring piocication; and presumably any lessei 
necessity would not have been able to offset the hazards to an organism in 
thus advertising its piescncc and position, not only to potential mates, but 
also to enemies 12 Even the predator cannot afford to vocalize idly, foi such 
activity would serve to keep possible food at a safe distance. Only under 
domestication, with a relatively adequate supply of food insured without 
hunting, are dogs, foi example, able to indulge in the luxury of indis¬ 
criminate social barking 

Darwin (5) says We know that some animals, after being domesti¬ 
cated, have acquired the habit of uttering sounds which were not natural 
to them. Thus domesticated dogs, and even tamed jackals, have learnt 
to bark, which is a noise not proper to any species of the genus, with 
the exception of the Cams latians of North America, which is said to 
bark, Some breeds, also, of the domestic pigeon have learnt to coo in 
a new and quite peculiar manner (pp 85-86) M 

“The dilemma involved in vocalizing in a state of nature is well illustrated by 
a recent New Yorker caitoon, in which two bull moose are shown listening to moose- 
calls in the distance In the legend below, one moose says to the other, “Hunteis 
or no hunters, I’m going to answer that one ” 

“One of the writers (OHM) has recently visited Hamilton Station of the Jackson 
Memorial Laboratory at Bar Harbor, Maine, where a pair of African dogs, known 
as Basenjis, were observed These dogs were "barktess,’’ as is the Eskimo dog 
and “a dog which Columbus discovered," if popular accounts can be relied upon 
More recently, Time Magazine (March 17, 19+7) earned a story on the Basenji in 
which Darwin’s comments are borne out. "Barking, like kissing and sending Christ¬ 
mas cards, is a social habit fostered—for better or worse—by civilization Wild 
dogs never bark, and among primitive peoples even house pets and hunting dogs 
seldom speak above n dignified growl Africa’s underslung, cafe-au-lait Basenjis 
” u t n h,ng . S,) are no excc ,P t,oni Eor generations they have tracked game for chiefs 
m the Belgian^ Congo, emitting only an occasional soft ‘gioo, 1 plaintively yodchng 
during the mating season, but never barking" (p 28) This point of view, however, 
is brought into question by Murie's recent observations on that most ‘'primitive” of 
dogs the Wolf (21). In his monograph, Tin Wolves of Mount McKinley, he le- 
ma'ks' Down river I heard a wolf howl, and a little later from the slope where 
I was screened by willows I saw a black wolf running A half mile away it stopped 
to bark so I was sure the pups were near me, Lntci anothci black adult joined 



0 H MOWRER, F PALMER, AND M D SANGER 


41 


The problem, then, is this, What are the special circumstances that allowed 
man, as “the first domestic animal,” to develop the phenomenal degree of 
vocal freedom which is prerequisite for human speech? In human beings 
voice is under exquisite voluntaiy control. How, we may ask, did proto-man 
ever secure the safety from predators needed to allow this function to pass 
fiom instinctive contiol ovci into the realm of responses which are con¬ 
trolled by individual learning? 

Without proposing in any sense to exhaust the possible answers to this 
question, we wish to suggest one line of thought and briefly indicate some 
of the relevant evidence We know that biids and arboreal primates are the 
most vocal of living cieaturcs Only birds and monkeys are said to “chatter.” 
What do they have in common? In the one case by flight and in the other 
case by specialized climbing skills, they have both escaped the dangers that 
beset terrcstnal mammals 14 They alone seem to have attained enough 
security so that it does not mattci if they aie “noisy,” and only with such 
security docs it seem possible for the enormous expcilmcntation to occui 
which must have been the piccursor of articulate speech. 10 

the first one Both barked, sometimes a scries of barks, terminating in a long howl” 
(p 20) Numerous other references ore made by Murie to the “barking” of wolves 
so the language used in the quotation can haidly be an inadvertence Incidentally, 
the point of the stoiy in Time Magazine was that one of the Busenjis enteied in a 
recent London dog show had disgraced both its exhibitor and itself by barking. 
“Club Secretary Norman Cutler read the verdict ‘There is only one thing to do,’ 
he said ‘Chnnza must ncvci be allowed to breed’’’ This is nn interesting reversal 
of the general trend, noted in the text above, for domesticated animals to suivive 
better under domestication because of their vocalization. 

’‘Certain insects and amphibia {notably frogs and toads) have also achieved 
considerable vocal freedom by other means, amphibia by leaping from land into 
water or from Water onto land when attacked by non-nmpliibious enemies, insects by 
remaining well hidden or near boles into which they can quickly retreat, by flight, etc 
Beach (1), for example, reports “Boaring occuis most frequently when the alligator 
is swimming or floating in the water Occasionally an animal may roar when it 
is half in the water and half on the bank; but Mcllhenny states that this call is 
nevei given when the leptile’s body is entirely on land” (pp 482-483) However, 
these phyla are severely handicapped in various other ways, and it is no accident 
that they have not given use to speaking species It is instiuctivc to note also that 
of the common rodents (rabbits, hares, moles, shrews, rats, mice, etc ), tree-dwelling 
squurels are easily the most vocal Tht bat, or flying rodent, is also highly vocal, 
albeit nc supersonic fiequencies One variety of marmot, the “whistler," utters a 
loud alarm and then retreats into impiegnable rocks And other rodents seem most 
likely to vocalize when near a retieat, Thus, Seton says that the chipmunk ts likely 
to make “a trilled whistle of several different notes that it litters when alarmed 
This usually accompanies the final i ush it makes into a place of safety “ 
(25, p. 347} 

“The amazing vocal versatility of the mocking bird, the parrot, and certain 
species of raven bespeaks the specially favored circumstances which birds have 
enjoyed in this connection, but the fact that theh foie limbs became specialized as 
wings rathei than as hands seems to have pi evented them from developing true 
speech (cf Paget, 23) 
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By this route we are led to the conclusion that man, as a speaking terres¬ 
trial mammal, could have evolved as such only as a result of having spent 
n protracted period of time "in the tiees.” 10 Whether we wish to call the 
first creatuie with articulate speech "man” is perhaps a debatable question, 
but there appear to be good grounds foi suspecting that man, or Ins immedi¬ 
ate ancestor, was already “talking,” or at least capable of it, when he 
descended from the trees and became an earth-dweller Man seems to have 
survived on the ground by virtue of peculiar vocal, intellectual, and manipu¬ 
lative skills which developed in connection with aboreal life and which made 
possible the development of a considerable degree of social integration and 
perhaps an impressive “culture" before he could hazaid existence on the 
ground Some anthropologists believe that human culture, in the complexity 
which we find in even the most primitive contemporary peoples, could never 
have developed in a tree-dwelling species, but this is not to say that man may 
not have had an excellent start as a talking and culture-bearing oiganism 
before becoming .able to exploit the advantages, as well as cope with the 
disadvantages, of a terrestrial habitat. 

These, of course, are highly speculative thoughts, but thoughts to which 
our initial laboratory observations seem not unreasonably to lead us. 
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POSTURAL AND PLACEMENT ORIENTATIONS IN WRITING 
AND BLOCK BEHAVIOR DEVELOPMENTAL TRENDS 
FROM INFANCY TO AGE TEN* 

Clime of Child Development, Yale University 


Louise Bates Ames 


A Introduction 

An eailicr study of drawing bclwvioi (2) has shown that in the responsive 
drawing of simple fnnns such as vertical and honzontal strokes, circle, cioss, 
square, Inanglc, etc,, marked developmental changes appeal in the direction, 
order, and orientation of the lines diawn, as the child drawing them matures. 
The changes which were obseivcd suggested that concomitant growth changes 
in the neuro-motoi system, rather than specific learning, determined certain 
postuial and placement oucntations 

The present investigation inqunes whether or not snmlai patterned changes 
can be observed in wilting and in block building 

B. ClNEMANALYSIS Or WRITING BEHAVIOR 

Detailed analysis of the child’s wilting behavior was earned out by means 
of cinema The child’s behavioi was photographed dining the developmental 
examination (1) as he sat befoic a test tahle with pencil and a sheet of 
papei, size 8^x11 inches 1 At the earliest ages his spontaneous scribbling 
was obseived At latei ages he was asked, as became appropriate to his 
abilities, to "make something,” “draw,” "write," or “write your name ’’ 

Behavior at successive age levels was observed in relation to (a) place¬ 
ment on paper of writing and {b) location and activity of passive hand 

The following tabulat summaiy (Tabic 1) presents the findings, which are 
also partly illustiatcd in Figures 1 and 2. 

It appears that, in this gioup of cases, the preferred place of writing tends 
to move (once it has become localized) from the lower right hand cornel 
of the paper, up to the center of the paper, up to the top ccntci, and finally 
to the top left 

^Accepted foi publication by Arnold Gesell of the Editorial Ito.nd, and rcccwcd 
in the Editorial Office on August 2, 1947 

J No of crises' 13 months = 10, 2 years = 8; 1'/ years =5,3 years = 12, 
4 years = 11, 5 years = 40, 6 years 6; 7 years =7,3 years = 21, 9 years = 
14; 10 ycais = 45 
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TABLE 1 

Wan we Activity and Pi Acr of Whiting, Handednfss, and Activity or Passive IUno 


Age 


Behavior 


36 vvnks 

40 weeks 

44 weeks 
48 weeks 

52 weeks 

56 -weeks 

60 weeks* 
18 months 


For the most part picks up crayon immediately in dominant hand. 
Considerable transfei and letmnsfer. Some banging on paper or on 
table May lift crayon to month bilateially Passive hand is held ready 
for transfer of crayon from dominant hand 

If grasps crayon only, there is considerable transfei and ictiansfci 
and then some hanging of crayon on paper, which may result in mail¬ 
ings Adore apt to take ciayon in one hand and paper in the othci 
and may combine them giossly 

Bclinvioi more unilateral Mostly takes ciayon in one hand and taps 
or drags it on paper, sometimes lesulting in markings Less grasp of 
paper, Passive hand remains at one side or is held ieady foi tiansfci 
Grasps crayon With dominant hand and rathei immediately combines 
with paper, tapping oi stroking crayon on paper May transfer and 
retransfer, maikmg with ciayon in eitlici hand While holds crayon 
in one hand may try to pick up papci with fice hand 
Bangs in n staccato fashion or scribbles nn paper with crayon May 
transfer and bung ci Tyon to paper in othet hand, though usually in 
a manner different from that used by duinmnnt hand Nun-dominant 
hand may remain passive beside the trunk, may be held ready for active 
transfer or may grasp papei and try to turn it over Maiks me still 
predominantly of a staccato character produced by the tapping or 
hanging motion of hand and aim 

A change occuis here Although behnvioi is very complex and varied, 
there appears to be less grasp of the papci and inoie unllntcmhty of 
response, the passive hand remaining quite passive However child may 
still transfei crayon from one hand to the othci, combining it with 
papei with either hand Markings nic beginning to be more linear and 
less staccato As the situation prognoses, linear mailing may give way 
somewhat to staccato hanging Only two children grasp papei slightly 
with left hand as they hold crayon in light 

Behavior merely becomes moie unilateral, linear marking with crayon 
in dominant hand Child may handle papei briefly, trying to turn it 
over, with non-dominant hand 

The child sits cicct and does not lean forward Movements are not 
coordinated into a smooth pattern, but in genetal he scribbles with his 
crayon in lus light hand neat the cr/ilei of the -papa, large circulai 
scribbles, placing Ins left hand at the left side of the papei near the 
bottom 


2 yeais Most children sil erect Picks up ciayon in right hand, then starts 

willing nt bottom light, left hand going to bottom left of paper May- 
pink up the crayon in one hand and immediately trnnsfer it to the other 
Rather slow movements and may fumble around a little 
2','i yeais The majority sit eiect Both hands come up One (usually the dominant 
one) picks up the crayon, the other comes over at once and trajisfcis 
crayon, adjusts crayon, or turns over paper Then the passive hand 
goes to lower left as wntes at Iowa tight of fiapei. 

3 yean Behavior is not clenrcnt or similai fiorn child to child, In general, 

both hands tend to come up The right takes the pencil as left is 
placed nt bottom left of paper, forearm somewhat at light angles to 
edge of paper Then leans forward over left forearm without any 
_ adj ustment of paper and -unites at bottom light oi neat ceitlci of papei 


Up to and through this age level, the position of the passive hand is very 
variable 1 here is no prevailing form or pattern to its behavior In this ,t resembles 
the actual markings which up to this point occur all over the papei, more or less 
fit random over its entire surface 1 * 
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TABLE 1 (continued) 

Age Behavior 

i yean In many, both hands come up at once (In none does passive hand 
remain at the side ) May grasp pencil in right hand ns left goes lo 
left center or bottom center and then writes at center or top center 
Oi may grasp pencil in right hand and then left hand to left ccntei 
or bottom left, and then writes at ccntei oi top cental Left hand may 
come ovei and adjust paper oi left mny move from centci to top left 
Considerable fumbling and adjusting, not a smooth established movement 
The majonty have hand and wiist only on table Some Hill have foic- 
aim on table, usually perpendicular to table edge but also at an angle 
About half lean foiward, ovei foienrin oi wrist The others sit erect, 
shouldeis usually even, or the left may he losvei A few sit obliquely 
at table, or lean so far forward that face is down on papci. 

5 yeais The majority sit straight, left shouldei a little low, head forward 

Right side may thrust forwaid as tenches foi pencil Left foicarin 
comes up onto the table top though child docs not lean foiward lie 
picks up pencil in light linnd, then left hand up to top left, forearm 
on table, just as he suits wilting at crntri, oi top icntfi of the papa 
Many first adjust the pencil with the left hand, also left hand may 
change from its anginal placement to another position Paper is stiaight, 
no shift of papci, foiearm at light angles to pnpei edge In a few, 
head is bent so far foiward that face is nearly on paper 

6 yrais The majonLy sit fairly straight though some lean far forward Hands 

come up almost simultaneously, and passive hand may adjust pencil. 
Tins pattern however is definitely dropping out os shown by the fact 
that some children inhibit the movement after starting it Starts lo 
write at lop ccntei as passive band is placed usually at oi just below iop 
left of papci 

7 yeais Child sits straight, but then leans forwaid to the left <is writes Right 

hand comes up and grasps the pencil, then left comes up and is put 
down left center side of papei oi below, and in tins same movement 
child shifts paper toward top left Then leaning toward left, he wiites 
at top left with right hand 

8 yeais The majority sit quite straight and do not lean far foiward Right 

hand comes up and grasps (he pencil Left hand conics up so that 
hngeis or fingen and wrist are placed on the pnpei at the bottom 
left, without shifting the paper Then child starts to umle, most fie- 
quentty at uppei left of paper, but usually without leaning forward, 

9 yi.ais The whole movement is usually smooth at this age The majority lift 

right hand a little in advance of left, pick up pencil in right, bung 
left up to lower left of paper without shifting paper and then lean 
foiwaid over left wust and wife at uppei lift of papa 
Another common procedure is to pick up pencil in right hand, lean 
slightly foiward and to left, and tu wute m uppei left coma wills 
nght hand, left down at side 

10 yeais The majority sit stiaight at the table, leaning slightly left and some¬ 

what forwaid They bring both hands up at about the same time, 
right leading slightly, lift pencil, lean forwaid, and place left hand at 
bottom left of paper, shifting paper, then at almost tile same time stait 
willing at uppei left, leaning over left forearm 

Many others pick up pencil, place left hand Somewhere at left side of 
paper With no shift, and start am itiiiff at up pa left, leaning over left 
forearm Or, lean slightly forward, pick up pencil, and start wnttna 
at uppn left, left arm down at side A very small minority pick up 
pencil in right hand, shift papei with heel of light hand, then start 
writing _ 
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FIGURE 2 

Age Trends in Posmov of Passivb Hand, and Peace oe Writing 

There is considerable variance from child to child as to the postuie and 
activity of the passive (non-writing) hand, depending somewhat on the 
degiee of dominance in the preferred hand. During the first year no typical 
pattern of activity in the passive hand appears. By 18 months, the majority 
of the cases bring the passive hand to the bottom of the paper, though many 
keep the passive arm down at one side. 

From two years on, definite age trends become evident as indicated by 
the accompanying graph and pictures (Figures 1 and 2). From two to three 
yea is, the passive (oidinardy the left) hand remains at the bottom left of 
the paper, At four years it moves to center left. At five and srs. years it 
gravitates to the top left, and theieafter moves downward along tile left 
side By eight years the passive hand is usually at bottom left of the paper 
and thereafter it may move down off the table surface and may remain at 
the child’s side. 

The activity of the passive hand also changes characteristically with age. 
During the first year there is no consistent pattern, but there is a tendency 
for the passive hand to grasp the paper. At 2^4 years the passive hand may 





50 


JOURNAL OF GENETIC PSYCHOLOGY 


turn the paper over or may grasp the pencil At five yeais, the passive hand 
adjusts the pencil. From seven years on, it is more likely to adjust the paper 

C. ClNEMANALYSIS OF POSTURAL ADJUSTMENT AND ORIENTATION OF 
Product, in Building with Blocks 

Cinema records of the block building behavior of tins same group of 
children were also analyzed. These subjects were photographed during the 
developmental examination as they sat before a test table on which the 
examiner placed a vaiying number of one-inch cubes The child’s spontaneous 
building bchavioi was noted, and then he was given the standard examination 
instructions (1) to induce building of a towci, wall, bridge and “gate.” 

The following tabulai summary (Tabic 2) indicates, for successive age 
levels, the child’s onentation to the table top, i.e., whethci he sits squaiely 
facing die table or sits obliquely to it. It also indicates whcthci the cube 
stiucturc is built paiallcl with the tabic edge nearest the child, oi at an 
angle (i.c , obliquely) to this edge of the table. In this summary, the seveial 
cube situations aic arranged in order of incicasing difficulty 

It appears from this analysis that, at each age level, the more difficult 
block structures (those just coming within the child’s capacity) tend to be 
built obliquely to the table edge and to one side of the sagittal plane That 
is, difficult cube structures aic built to tile child's light or left lather than 
dnectly in front of him, and the building does not pantile! the table edge. 
Likewise, when building difficult structures, the child tends to sit obliquely. 
Simpler and easier stiuctuies at each age ate usually built symmetrically 
centered, with the child sitting relatively eject, and squaiely confronting 
his task 

As to the child’s posture, it is noted that not only his orientation to the 
table but also the plane of bending varies with age At four yeais the child 
sits obliquely with one side thiust forward, shoulders even. At five years 
be sits straight, but shoulders are uneven Later, his whole body leans 
forwaid over the table top 


v Summary 

The writing and block building behavior exhibited by 179 cases during 
the developmental examination situation was studied by means of cmcmniialy- 
sis for the age range from 36 weeks to 10 years Clearly observable behavior 
trends were identified and are presented in tabular and pictorial form. 

As the child wiites, both the prefened place of writing and the position 
of the passive or non-writing hand appear to change, from age to age, in a 
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TABLE 2 

Posture of Chiid and Anci l or Bun ding, in Block Building Situations 
IS months 

To<we> —Child sits sti night and builds quite well centered Mostly vei> uni¬ 
lateral 

2 yeais 

Town —Majority sit obliquely though may sit straight. Builds centered Very 
umlatcial, 

Wall— Posture and handedness vary ticmendously Likely to fall, and very 
variable 

Budge —Bilateral efforts, not successful or clcarcut 
2f/j ycai r 

Town —Majoiity sit obliquely Build centered and bilateral 

Well —Sits obliquely and builds obliquely to the left Uses one hand or both 

Budge —Fails, sitting stiaight Builds obliquely oi stiaiglit, ceiueied or to left, 

j yeais 

Towet —Sits obliquely Builds ccntei ot left, mostly unilateral 

Wall— Sits obliquely Builds centeied, straight or oblique Builds bilaterally, 

Bridge— Mostly sits straight Builds obliquely and to left, bilateral, 

Gate —Sits straight or oblique Builds obliquely to left Mostly unilateral, 
Tienel at 3 yeais —The more difficult the situation the more likely the child is 
to build obliquely. Thus the gate occasions the most extremely oblique building, 
Place of building shifts during the examination Only one of 12 children builds 
always in the same place, left oblique, for all the different cube situations, Most 
make at least two shifts of place PostmnI orientation varies from individual 
to individual, 

4 years 

Tower —Sits straight, builds biInter oily, center front (Situation is set up with 
tilt startci cube .it centei front ) 

Budge —Most sit straight, /lbout half build obliquely, half stiaight Those who 
build stiaight, center their building, others build it to one side Behavior quite 
bilateral 

Gale —Most sit straight, though many obliquely Builds obliquely to (lie left, 
mostly bilateral 

Steps —Sits obliquely and builds obliquely to the left 

Tirud eit 4 yeais—The moie difficult the situation the mate likely the child is to 
sit obliquely and to build obliquely and off centei , Thus more sit obliquely and 
build obliquely for the gate than foi the bridge, and the largest percentage of 
all sit and build obliquely for the steps 

In the individual cases, building tends to start out with the simpler struUUics 
built stiaight and centeied, and goes on to oblique building at one side with 
the more difficult structures As to postuie, the child chnrnctcusticnlly sits 
obliquely, with one side thrust forward, and shoulders about even 


characteristic manner, consistent fiom child to child. As the child builds 
wuh blocks, difficult structures (those just coming within the child’s 
capacity) tend to be built obliquely to the tabic edge and to one side of the 
child’s body Moic familial stiuctures are built symmetrically centered 
Likewise when budding difficult stiuctures the child is more likely to sit 
obliquely than when building easy and familial structmes. 

Postural sets, determined not only by the massive skeletal muscle s but b y 
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the 12 directive oculo-motor muscles, tend to vary with the maturity of the 
action system Developmental factors accordingly exert a visible influence 
on directionality, angle of building, place of writing, and body ouentation, 
Tlic dominance of the eyes, the shifting dominance of flexors and extensors 
in static and active body postures, the waxing and waning of functional 
symmetries and asymmetries—all inflect the preferences which prevail among 
a multitude of possible choices in such behaviors as writing and block building, 
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THE RELATION BETWEEN NEONATE CRYING AND 
LENGTH OF LABOR* 

Depattment of Psychology, San Diego State College 


Harry Ruja 


An inteiestmg variant on psychoanalytic theory is Otto Rank’s conception 
of birth trauma (9). Analytic experience impelled him, he tells us, to 
believe that his patients were using “the analytic healing pioccss in oilier 
to repeat the trauma of birth and thus paitially to abreact it” (9, p. 11) 

In two ways is biith a trauma for Rank it is a loss of paradise-—“the 
pleasurable primal state is interrupted thiough the act of birth 1 ’ (9, p 187) , 
and a subjection to pain and distress, the accompaniments of delivery and 
independent life 

In the face of adverse comment fiom The Master (6, pp. 123ft), Rank’s 
interpretations have been largely neglected Recently, however, N Fodor 
(5) has revived and extended the essentials of Rank’s theory, and since no 
experimental refutation of birth trauma has been reported, it is still pre¬ 
sumably a live option. 

Freud’s objection to the theory was that it had received no empirical 
justification, a significant comment in view of the type of criticism to which 
Freud's own theories were subjected (8). “It seems an advantage of the 
Rankian aetiology," Freud granted, “that it postulates a factor capable of 
being checked empirically, but as long as such a check lias ncvci actually 
been undertaken, it is impossible to estimate its real value’’ (6, pp 125-126). 

An easy and dnect empirical test would be to examine a sample of persons 
who had been delivered by Caesarian surgeiy, to deteinnne whether they 
evidenced any distinctive tendency toward or freedom from neurotic symp¬ 
toms. Fries has indeed published the remaik that “it is a well known fact 
that Caesarian babies are quietest" (7, p 227), but the lemaik is made so 
casually, no specific citing of substantiating data being made, that one must 
entertain a doubt about it. 

A repoit of C. A Aldrich’s obseivations on the crying of newborn infants 
(1, 2, 3, 4) suggested to the present writer a simple method whereby the 
trauma theory might be put to a test If the infant’s cry is a sign of disUess 
—or perhaps even an expression of lesentment against being usheied fiom 
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the warm, rhythmic, fluid prenatal environment where he was free from 
responsibility, into the cold, static, noisy turmoil of the human milieu, where 
he must take up the burden of self-maintenance—then should not there be 
some con elation between the amount of crying infants engage in and the 
seventy of the experience thiough which they have just passed ? 

Fieud’s own remarks incorporated this clue to experimentation—a clue 
which was ignoicd "No trustworthy investigation,” he obscived, "has ever 
been carried out to deteimmc whether difficult and protracted birth is 
correlated in indisputable fashion with the development of neurosis—indeed, 
whcthci children whose birth has been of this character manifest even the 
nervousness of earliest infancy for a longer penod or more intensely than 
others” (6, p 125) 

Aldrich obscived a tremendous variation m the amount of crying various 
infants do, both in the hospital slioitly after bnth and at home At the 
hospital, the quietest baby cried one-fifth as much as the noisiest (2, p, 90) 
At home, one baby bad an avciage of 11 1 crying episodes per day, and three 
averaged less than one episode per day (3, p. 431). A laige percentage of 
the civing seemed not to have any easily ascertainable cause At the hospital 
35 per cent of the crying was from "unknown causes" (2, p 93), while at 
home, "unknown reasons” provoked crvmg in a frequency next to that of 
hunger (3, p 430) Tins fact of individual variation in a relatively homo¬ 
geneous environment suggests that possibly the "unknown causes” might be 
analyzable into constitutional factors or seventy of birth experience. 

The Present Experiment 

The subjects were 66 infants in the nursery of the St Francis Hospital, 
Lynwood, California. Twenty-five of the infants were observed for six hours, 
the remainder for three, by 38 students of my advanced psychology class at 
Compton College, Compton, California, during the months of April and 
May, 1947. No more than three infants at a time were observed by one 
observer. Observation hours were 8 30 A.M. to 12 M and 12 M to 
3,30 PM., with approximately one-half hour off while the infants were 
taken to their mothers foi feeding at 10 and at 2 The observers iccorded 
the amount of tunc in seconds spent in crying by each infant. 

From the hospital records, data were obtained regarding the length of 
the interval between the mother’s admission to the hospital and the birth 
of the baby Although this interval is not, of course, identical with labor 
time, it is undoubtedly closely related to it, and—most impoitant undei 
the circumstances—it was easily obtainable with a minimum of interference 
with hospital routines and no disturbance of patients 
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The age of the infants ranged from one to eight days, mean 3.3 days 
Laboi time in the hospital ranged fiom 31 mins to 1382 mins., mean 198 
mins 

Results 

The mean amount of ciying was 8 75 per cent and the range from 0 to 
31 55 pci cent, conespondmg thus fairly closely to Alducli's lesults of a 
mean of 117 mins per day (2+ horns) and a range of 386-936 nuns for 
an 8-day period (2, p 96) 

Calculated by the Pearson pioduct-inoment method, the coefficient of 
conclation between laboi tunc and percentage of erving was 0 17, PE, = 
.08. This coefficient gives a piediction value of less than 2 per cent better 
than chance 

Discussion and Summary 

In seeking to apply an expcnmcntal test to Rank’s hypothesis that neurosis 
results fiom biith trauma, the amount of crying of 66 newborn infants was 
correlated with length ot labor time in the hospital of then mothers No 
significant coirelation was discovered Either a refinement of the experi¬ 
mental pioccduic is necessary bcfoie such a correlation can become apparent, 
or the theory needs to be modified oi rejected. 
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INDIVIDUAL DIFFERENCES OF BEHAVIOR IN EARLY 
INFANCY, AND AN OBJECTIVE METHOD FOR 
RECORDING THEM I. APPROACH AND 
THE METHOD OF RECORDING" 

DcPat Uncut of Psychology, Utuveistly of Mancheslet, England 


Michael Balint 


A The Psycho-Analytic Approach 

Psychology and biology are unanimous that “the child is father of the 
man ” To psychology this means that the behavior, chaiacter, personality 
of the adult all have their ougins In childhood 

In spite of the great piacttcal importance of this for education, psycholo¬ 
gists were not paiticularly Interested in the child or in the processes that 
make a man of him until the discoveries of Freud and, somewhat later, of 
the behavionsts, fundamentally changed the situation Both the psycho¬ 
analytic and the behavioristic thinking are essentially genetical, a mental 
phenomenon is explained by tracing it back to a past phenomenon and by 
showing how the original has been changed into the present one hy external 
and internal influences Tins process of tiacing back has to stop at one 
point oi anothci. The two disciplines differ in a veiy interesting way in 
their attitudes in this respect. 

The fust halting point foi psycho-analysis, one of paramount impoitancc, 
was the Oedipus situation Freud came, very early in his studies (18), to 
the conclusion that the child of 3-5 years has in many respects almost the 
same desires, feelings, urges and duvcs as the adult This was a bold assump¬ 
tion, but soon Fieud was able to verify it both thtough the study of the 
conscious and unconscious reminiscences of adults (21), as well as through 
direct observation of the child. 

An impoitant feature of all descriptions of this eaily age is that no other 
terms aic used than those used foi describing mental states of adults We 
adults assume that the mental life of a child of 3-5 can be completely 
described in terms of oui (the adults') experience This is a typical case 
of projection Although in the beginning violently criticized, the paramount 
importance and the immense heunstic value of this kind of approach to the 
study of childhood has been gcneially acknowledged in the past 20 years 
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Freud himself was very cautious in extending lus method beyond the 
classical age of the Oedipus conflict, ie, beyond about three Although there 
are numcious occasional passages in Ins earlier works relating to this oi that 
psychological problem of the very early infantile period U is only once that 
he wrote a paper of any length on this subject and even this paper has no 
independent existence hut i» included in a chaptci called “Wcibiichkeit” (22). 

Some of his followers were less cautious They thought that the same 
genctical method that had yielded such good lesults about the psychology 
of the age of the Oedipus complex, could and should be used for the study 
of still voungei ages The leader of this gioup was Melanie Klein (29) 
who, fioin her very fiist paper on, has consistently used this method A good 
summary of her views is contained in The Psycho-/! nalysis of Child} eu 
To quote one charactciistic statement from a great many similar ones “the 
process of weaning” . . “sets the Oedipus conflict m motion” (29, p 91) 
Methodologically this means that she assumes that mental piocesses of an 
infant of 6-9 months old (or even younger) can be described m terms of 
adult experience Whereas Ficud’s statements legaiding the Oedipus conflict 
could be tested by direct observation, no such testing is possible of M. Klein’s 
statements For example, a child of three veais can tell us—in lus pnmitivc 
language—how he feels towards certain persons and objects in lus envnon- 
ment, but with a child of six months or even younger wc have no such 
unequivocal means of communication The numerous critics of M Klein 
did not fail to point out this impossibility of verification, l.c , the uncertainty 
of her methods of approach (47) Convinced that the use of adult terms in 
the description of very young babies is only arbitrary piojcction and conse¬ 
quently misleading, a number of analysts undei the leadership ot Anna 
Fiend intentionally ref lain from stating anything about that age while 
sharply criticizing the ideas of M Klein and her followers (17) 

On the one hand, there can be no doubt that the child’s mental life does 
not stait abruptly with the Oedipus situation and it is gcneially accepted 
that even in the prac-Ocdipal phase childlen have conflicts and problems 
and that the characteristic mental defensive mechanisms—oi at least some 
of them are developed in this phase, i.c, children are individually different 
in caily infancy 

On the other hand, there is no agreement as yet about the date when these 
early defensive mechanisms develop, about the forms in which they first 
appear, and about the terms to be used to describe them, If wc accept 
A, Freuds lead, psycho-analysis has to make a halt about the time when 
the child develops understandable speech, if we accept M. Klein’s approach 
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we have to assume that practically all mental phenomena obseived in the 
adult are already picsent in pnmitive foim in the infant, perhaps even m 
the foetus 

On more than one occasion I (5, 6) took pait in this controversy and 
pointed out that this situation is paitly due to the peculiarity of the psycho 
analytic method All the gieat discoveries of psycho-analysis in child psy¬ 
chology were obtained by mfcimg back from the observations of adults or 
of ohlei child ten, and it was only so-to-speak m the second stage that these 
infeienccs were continued by direct obscivations Even M Klein, the pio- 
tagonist of vciy eaily analytic treatment of children, is no exception to this 
rule as the youngest childtcn analyzed by her weie older than 1J4 yeais 
The question we have to decide is how fai this method of infermg to still 
younger age, ieaily this metliod of projection, is safe This can only be 
decided by direct obscivation of childicn of that age. 

The only analyst who made such observations is M Middlemene (31), 
who studied the feeding of infants duiing their stay m an obstetncul ward, 
i,e, duiing then fust foitmght of life Her woik is outstanding. PIci 
seven groups of infants arc the first comprehensive classification of individual 
bchavioi in early infancy 

There aie, howevci, two objections to this method if put into general use 
Firstly, it needs a keen, conscientious, scientifically trained and personally 
unbiased observer. Secondly, all the terms used in it aic intci pretative, i.c., 
the result of projection Evciy description of the behavloi of a person with 
whom the obscivci has no language contact necessanly is influenced by the 
observer’s expectations, c.g, leading ber book nobody can be in doubt that 
Middlemoie is one of M Klein's followeis. 

The aim of the present rcscaich was to collect m this field objective data, 
which (a) can be easily vcnfied, and ( b ) can be dcscubcd in tcims accept¬ 
able to any school of psychology 

This aim restricted the field of observation as eveiy verbal description 
of behavior of necessity is influenced by the observer’s piesent knowledge 
and expectations. This is true even for the study of reactions to experi¬ 
mentally set stimuli because the choice of the special stimulus, however 
“natuial” the stimulus is intended to be, is partly determined by the experi¬ 
menters personal bias. 

To avoid tins bias it was decided to study the spontaneous behavior of 
infants. The four most important spontaneous functions of very young 
infants are sleep, feeding, excretion, and growth. Of these feeding was 
chosen as the most suitable function for this investigation. 
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The choice of feeding was determined both by theoretical and by practical 
reasons Theoretically it is known that sucking is one of the earliest complex 
functions of which the infant is capable. Feeding habits are established in 
the first days of extra uterine life. In our “culture pattern” feeding is 
perhaps the most important eaily contact of the infant with the external 
world, especially with the human world. And, last but not least, psycho¬ 
analysis teaches us that the first organization of the libido is centered around 
the oral zone and that the vicissitudes of this oral libido have a very im¬ 
portant influence on the character structuie of the adult 
There were weighty practical i casons against choosing any of the other 
three functions The study of growth involves several obscivations during 
a long pcnod and consequently is less lehable during the rapidly changing 
phases of early infancy Excretion docs not happen at regular times, is not 
easily observable, and m early infancy is an almost entirely physiological 
function. Sleeping habits, though developed early in life, aie spiead out in 
time and a number of them aie of negative natuie, e g., peaceful sleep means 
that nothing can be observed or recorded. Working with such negative 
characteristics is fraught with many pitfalls 
Feeding, on the contrary, is a dramatic event, happening regularly and 
lasting for a few minutes only It is an activity, the tiaits to be obseivcd 
arc all positive, even in the case of refusing the food. 

While agreeing with G W. Allport (1) that the study of a single func¬ 
tion can never lead to a complete description of the personality, it was thought 
that such a procedure is less objectionable with an infant than with an adult, 
especially when we bear in mind that almost the whole of the waking time 
of the infant is filled out with the particular function, i c , with feeding 
To exclude any personal bias it was decided not to descnbe the feeding 
of the infant but to record hts sucking movements The method chosen and 
the reasons for this choice are described in Sections D and E. 

B. Physiology of Sucking 

The whole literature on sucking up to 1939 has been admnably summed 
up by A. Peiper (39). The term “sucking” as applied to infants is, in fact, 
a misconception; quoting E. Darwin (14) “the infant does not suck but 
presses out the nipple like the milkmaid milks the cow.” Later it lias been 
shown, however, that sucking is a biphasic action, sucking and expressing 
following each other A further important point is that the child, contrary 
to a grown-up, docs not suck by aspiration but by lowering his jaw The 
negative pressure caused by a single sucking is 4-16 cm. water, but if an 
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infant is made to suck continuously pressures of 50-70 and even up lo 200 
cm water have been tccoidcd In oidci to obtain milk fiom the breast, 
ptessuies of 50-80 cm. water were necessary Subjectively, motheis indi¬ 
cated prcssuics of no-200 cm watei to be identical to those caused by their 
sucking babies The positive pressures of the othei phase were considerably 
highei, about 200-300 giams in a neonate and up to 700-800 grams in oidci 

infants, 

In gcncial, infants begin to suck with a fanly constant rhythm about 60-80 
per nnnute, but ihythms of -10-90 pci minute weie also obscivcd. After 
2-3 minutes the rhythm slows down, pauses of varying lengths ate inter¬ 
posed Bottle fed babies, m general, suck more regularly than breast fed 
babies 

As infants suck with the cave of the mouth shut at the pharynx, sucking 
and bieatlung may have different ihythms A good deal of experimental 
woik was done to find out how the tinee functions, sucking, bieatlung, and 
swallowing can go on without interfenng with one anothci. In the beginning 
of the feeding period, one complete rcspnation coiresponds to 1-2 sucking 
movements, swallowing happens in the short interval when the phase of 
respiiation changes Towards the end of the feeding the sucking movements 
often appear in gioups separated by pauses, then there is no strict relation 
between sucking and lcspiration and the infant swallows infrequently after 
seveial sucking movements. 

The interest in infant feeding started in Gumany where the first Uni¬ 
versity chans in Pcdiatiics weie established, and so most of the physiological 
woik was done bv Gentian physicians (Most of the behavioristic work 
was done in Amcnca See next Section). To quote a few representative 
works Aucibach (3) established the fact that infants do not suck by aspira¬ 
tion but by lowering thcii jaw Pfaundler (41) showed that prcssuie was 
just as important a phase in feeding as sucking, Susswcin (46) was the first 
to determine the rhythm of sucking by counting cvciy movement of the 
mouth and the lhythm of swallowing by placing his fingei on the larynx 
of the infant. Each infant was lecorded only once. As with this method 
the influence of pauses cannot be excluded, some of his figures arc consider¬ 
ably lowci than mine. Cramei (13) was the first to measuie the negative 
pressures caused by the infants’ sucking Kasahaia (28) recorded the pressure 
variations rn the bottle dining sucking and was followed by Hatnapp (25) 
and Pcipei (36) All three of them weie only concerned with the physio¬ 
logical mechanisms involved. They recorded only short chance periods during 
the feeding, they wanted to establish physiological norms and were not 
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invested m subtle individual ditfciences. Although several of them men¬ 
tioned that different babies may have different “'sucking curves" (especially 
Kasahaia) they tieatcd it as a curiosity only There is, theicfoie, in the 
physiological liteiatuie veiy little matenal which beats on the subject of 
tins investigation 

C The Behavioristic Approach 

As mentioned in Section A both psycho analysis and bchavionsm aic essen¬ 
tially genctic.il in then approach to child psychology Theie is, howevei, a 
veiy great diftercncc 'While psycho-analysis tiies to desenbe the infant in 
teims of adult cxpei icncc, bchavionsm iejects completely this method of 
projection as misleading As them is no certain critenon whether oui pio- 
jection was concct 01 not, even if the subject admits that wc weic light, 
he may be lying, the only lcliablc method is to observe the reactions of the 
individual to selected stimuli in a carefully set environment The compli¬ 
cated reactions of the adult arc then traced back to the simpler teactions of 
the child. In this way the behavioiist is never in doubt what the most pinm- 
ttve elements of the peisonahty are, he will give an inventor of the functions 
of the neonate, some of them real reflexes, otheis very neai reflexes, and a 
tunc tabic showing when these primitive functions combine 01 new functions 
appear Although the inventory and the time table aie not yet complete 
the tendency to woik on these lines is clear (24) 

The aim of bchavionstic child psychology is to work out the nouns of 
human development, of maturation, of giowtli, to establish when and in 
what forms each function appeals Individual differences are then descnbcd 
as deviations from the noimal laic of development, as accelerations or 
ictardations Gesell, for example, calls his test "developmental examina¬ 
tion,” and when he emphasizes "the impoitancc of discovcnng and undei- 
standiiig the individual characteristics of children” he means "the diagnosis 
of defects and deviations of development.” In this connection it is perhaps 
significant that Pratt staits his contribution on "The Neonate” in Murchi¬ 
son’s Handbook of Child Psychology with a chaptei on Infiahuman Infants 2 
in older to show wheie the human infant noimallv ought to start Ins indi¬ 
vidual cxtra-uteimc development (32) 

Correspondingly there are two mam bchavionstic methods of appioath 
The fiist is the one described above as the time table, or as it is often 
called, the longitudinal method The classical example is still Picyer (44) 
Although recently a numbei of excellent biogiapliical studies have been 
published, the same objections must be laised against them as against 
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Middlcmoic’s book, viz, that of necessity they me not fiee and cannot be 
fiee fiom personal bias In addition, in almost cvciy one of them the 
description of the feeding behavioi is not detailed enough to allow safe 
inferences with regaid to individual deferences 

The second method, pci haps the leal method, of bchuvioiism is the 
obseivation of reactions to carefully selected stimuli It is mtcicstmg to note 
that although a immbci of woikeis studied the phenomena of sucking not 
one of them lecordcd a complete penod of feeding It is true that, with 
not one exception, they used the sucking only as an indicatoi of the infant’s 
icaction. The stimuli studied were touch, especially on the face oi mouth, 
taste, and tcmpcratuic of the fluid mtioduccd into the mouth As none of 
these has a diiect heating on the pioblem of this investigation, they can 
be summed up bnefly, leaving out the contioveisics between different views 
Most of the authois observed only whelhci the sucking reflex was elicited 
by then stimulus 01 not, c.g , Cancstuni (11), Pratt, Nelson, and Sun (42), 
Eckstein (16), Pcipci (39), and l.itei Jensen (26) iccoidcd the sucking 
movements while the child was undei the effect of the diffeicnt thermal or 
gustatoiy stimulus hut the lccouhng never lasted foi moic than 10-20 seconds 
It follows that thcic is hardly any mention of individual differences in these 
publications 

Recently Gcsell and Ilg (23) published a book on Feeding Behavroin of 
Infants Thcv give an excellent summaiy of Lheir observations auanged 
according to the two main aspects inventory at certain age levels, and tune 
table of the growth processes On the other hand, in the whole book thcie 
is not one descuption of a complete feeding 

To sum up while physiology can give a f.mly good pictuic of the gcneial 
mechanisms of sucking, ncithci physiology noi behnvionstic psychology nor 
psycho-analysis have been leally intcicstcd in the individual diffcicnees of 
tile feeding bcliavioi in early infancy The picsent investigation had to 
tiavet acioss unchaited fields with all the thrills and all the appiehcnsions 
of such a joumey 

D Source of Material 

Having ailived at the conclusion that an objective lecoid of the feeding 
would be tbe most piomismg appioach to the study of individual diffcienecs 
of behavioi in eaily infancy, my next task was to see whcic a sufficient 
number of babies could be obtained for this purpose The fiisi question was 
bieast fed or bottle fed babies? 

There weie two icasons why it was advisable to exclude bicnst fed babies 
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fioui tills survey. Firstly, thcie was the difficulty of obtaining access to 
them. Ill oui form of civilization bieast feeding is A stiictly private nftan , 
any thud person, especially any man, is an unwelcome intrude! Secondly, 
as my method consists in recording the variations of picssuic during sucking, 
some kind of device would have to be introduced between the mother's 
breast and the baby’s mouth, c g., a soft rubber tube of small calibre The 
extent and nature of these two kinds of interference, the mtiusion of a 
male stiangci into the sacred pnvacy and the fastening of a pressuic tube 
culici to the mother's breast or to the baby’s mouth, are unpredictable. One 
cannot be certain, without many preliminary cNpcnments, whether the records 
obtained in this way would show the onginal, natuial process or an arti¬ 
ficially modified form of feeding. These two reasons necessitated the restric¬ 
tion of my survey to bottle-fed babies 

For bottle-fed babies I bad quite a unique souicc of material, the Duchess 
of Yoik Hospital. There an* moic than 100 cots foi babies undci 12 months 
old, a considerable pciccntagc of whom are youngei than three months, and 
almost always there are a few premature babies only a few weeks old. All 
these babies remain there for some time, from a few weeks to several months, 
and consequently can be observed and recorded without much difficulty 
The only conditions demanded by the Hospital were (a) that the method 
of recoiding should not interfere with the normal loutine of the babies oi 
of the nurses; (b) that the possibility of cross infection should be practically 
excluded The method described in Section E is able to meet both these 
demands fully, 

The rcstnction of the survey to bottle-fed babies only ncccssanly influ¬ 
ences the findings by selective sampling. Babies arc put on the bottle foi 
various reasons, the main ones being' the motlici having no or not enough 
milk, mother icfusing to feed, the doctor foibidding breast feeding because 
of some risk to the mother's health, oi lastly some pathological pioccss on 
the breasts like abscess, cracked nipples, etc , less frequently the cause is 
with the baby who might be unable or unwilling to take the bieast In all 
these cases there is a deeply disturbed, often completely upset 1 elation be¬ 
tween mother and child, and all the jecent researches (45, 31, 29) aie unani¬ 
mous in stiessing emphatically the paramount importance of the undisturbed 
mother-child relation, especially m the very first months. 

Taking this deep disturbance into account it is to be expected that the 
phenomena found with bottle-fed babies will show a much gieater variety 
as compared with similar phenomena in breast fed babies Some of the 
babies will be in the depth of disturbance, others just working theii way 
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tow.uds settled conditions, and still otheis already settled to this new way 
of life 

In addition to that kind of distuibancc the children admitted to the 
Hospital had further distuibancc in the complete separation from the home 
The two tiaumas, that of being scpaiatcd from the mothci’s breast and that 
of being separated fiom the home, may happen simultaneously 01 successively 
In either case it is piobable that then joint effect will be still greater than 
the single cftccl of cithci of them 

Furtlicimoic, most of the babies lccoidcd wcie fed in their cots This 
is quite an unnatuial, aitificial position, left in the cot the baby does not 
feel the waim leassutmg pioximity of a living person, haully receives any 
help 01 cncouiagunent in his woik, is completely left to his own lcsources 
with his bottle Recently a number of papcis have stressed the importance 
of human intimate contact for the undistuibcd development of babies (4) , 
hospitalization has become a slogan to be fought against While fully 
le.ihzing the significance of their management, the over-woikcd nuismg staff 
of the Hospital could pay individual attention only to the few babies who 
were difficult to feed, and they tried to train the rest not to rely on help 
from outside. This condition too is likely to promote extreme forms of 
leaction 

The babies in the Duchess of Yoilc’s Hospital, with very few exceptions, 
me not healthy children, Notmally only severe danger can induce a mother 
to part with hei few months old baby, and to tiust him to the care of expert 
strangers. The great majonty of the babies in the Hospital arc citlici seri¬ 
ously ill oi rccovcnng from serious illness A fuither category was that of 
the prematuic babies who needed special care and attention The last, and 
smallest, class consisted of babies of parents who had abandoned them, i.e., 
where the Hospital had to take ovci the duties of a crcchc 


TABLE 1 



Well 

Almost 

well 

Improving 

III 

Total 

% 

Normal 

27 




27 


Intestinal diseases 

9 

32 

58 

25 

124 

62 0 

Respiratory diseases 

2 

6 

21 

11 

40 

20 0 

Other diseases 

2 

12 

20 

8 

42 

21.0 

Total 

38 

45 

82 

35 




The most fiequcnt illness amongst the babies lecorded was Infantile 
Dyspepsia or as it is often called: Diairhoca and Vomiting. Of my 200 
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rccoitlcd babies I2+, ic, 6 2 pei cent were in tills class Next in fiequcncy 
came tlic illness of the lespiiatoiv tifict ranging fiom common Bionchitis 
to scvcie Pneumonia, the mimbeis weic 40 iccoids, i.e , 20 pci cent. All 
othci illnesses account for 42 iccoids, ie, 21 pei cent, while 27 rccoids, 
,. c 1314 pei cent were of noimal children. (These figuics do not add lip 
to 100 per cent as the same child may softer from two, ui seldom thiee 
illnesses at the same time ) 

It is to he expected that childien who bj' then actual illness show their 
disposition foi some kind of intestinal dysfunctions, will present some nrcgu- 
lauties in then sucking, ic, in anothei function of then alimentary system 
Hcic I mention it to point out that the babies of the Duchess of York 
Hospital (Manchester) constitute .1 highly selected sample 

My second source of matcnal was the obstetrical waids of St Maiy’s 
Hospital (Manchestci). This too is a highly selected sample Although 
all the babies recorded thcic weic classified as “nonnal,” at least at the 
time of iccoi cling, they too had lcccntly suftcied the tiauinu of separation 
from their mothci’s breast Some of the infants were prematiue, eiihei unable 
to suck vigorously enough 01 retained in the wards aftei then mothcis went 
back to work, because they weic too small to be exposed to the vicissitudes 
of normal baby life, others had to he put on the bottle because their motheis 
had no or not enough milk In sevcial cases I was able to lccoid the veiy 
first bottle feeding m life. Only 22 iccouls, ic, 11 per cent, were done in 
St. Mary’s. I used them mainly as contiols, because (a) they were not ill 
children and, (M they weic—with the exception of one—all youngei than 
one month, 10 of them less than a week old. 

The rccoids of these infants fitted well into the pictuic obtained fiom 
the rccoids m the Duchess of York Hospital The St Mary’s babies weic 
clusteicd togcthei, showing simpler foims and less irrcgulanties than the 
Duchess of York babies 

'lo sum up We may expect to find many mote 11 icgulantics, moie com¬ 
plex foims ill my matcnal than one would find with normal breast fed 
babies 01 even with "normal” bottle fed babies On the other hand, just 
this greatei urcgulauty and complexity makes such a group of infants 
valuable foi testing out <1 method studying consistent individual patterns of 
behavior If we can show that ccitam patterns remain constant even undci 
such heavy strains—deep disturbance of inothei-child iclations, sepaialion 
from the mother’s breast, sepaialion fiom home, severe illness, noi 01 hardly 
any help with feeding, the infant abandoned to his own rcsouiccs—then we 
nuv be ceitain that similar patterns will show piobably a still greatei 
consistency undci normal circumstances 
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E The Method or Recording 
1 . The Jaconet Polygiaph 

Mv task was. to find a method that (a) will jccokI as much of the sucking 
activity of the infant as possible, (b) will be able to cover the whole period, 
ic anv time up to 3045 minutes, (<) will not disturb the sucking, (<•/) can 
be used in a hospital waid 

One possibility would have been to fix some contraption on the baby's 
face or even inside his mouth and connect it With some lccoiding device 
This, howcvci, would mean a more 01 less seuous mcommodntion of the 
baby and would give use to seuous doubts as to wliethci the lccoids obtained 
m this way give a tiue pictuie of the baby’s natuial behavior In addition, 
such a method could not be used with cvciy infant as some of them would 
ceitainly object to it The othci possibility was to lccord the changes in 
the feeding bottle, c.g, the amount of food consumed or stdl picscnt, 01 
tile vanatum of piessiuc inside the bottle I decided foi this lattci method 
as it was moic likely to iccohI the finci details of hchavioi Recoiding the 
amount of food, either consumed 01 still left, is a summing up method, a 
method of intcgiation, whereas iccoiding the changes of prcssuie is mine 
likely to he a method of differential-quotients 

It was easy to see that a picssuic tube inserted into the bottle and ending 
in a land of Maicy tarn bom will serve this purpose without causing any 
inconvenience eithci to the baby 01 to the muse Moieovei, the piece to get 
in touch with the bottle can easily be sterilized by boiling, hcieby excluding 
the possibility of any cioss-infcction The only remaining task was to find 
a suitable iccoiding apparatus. 

Looking up the litciatuic (13, 25, 35, 28) I found that several authoib 
came to this idea, but all of them used the cymogiaphiuu foi iccoiding. Tins 
lias considciablc disadvantages (a) The appaiatus is veiy bulky, heavy, and 
clunisv (b) blacking the iccoiding papci is a duty job, must be done every 
time shortly bcfoic recording, the papei blacked has to be handled with 
gicnl piccaution. The blacking cannot be done in a watd and it is veiy 
inconvenient to do it m a small hospital laboiatoiy. (e) The recoid must 
he fixated immediately after the experiment, involving the use of bulky 
dishes, (d) The period of recoiding is limited, cannot be extended ad lib 
Foi all these icasons I had to leject this method 

Much bcttei suited foi such a puiposc is the well-known Jacquet Poly- 
graphv It was extensively used both in the physiological labotatones and 
in the hospital waids foi simultaneous recording of the apex beat, the radial 
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mid the c.notid pulse. Recently the clectiocaidiograph has almost com¬ 
pletely supplanted it and the Polygraph is kept and shown almost only as 
a museum piece of the past. 

It consists of a completely concealed clockwoik which diivcs the recording 
paper at a constant but easily variable speed The recording paper is m 
1 oils, which together with the vaitable speed enables one to take records 
up to 1-1 y 2 houis long. If a roll is finished, a second (oi thud, etc ) toll 
can easily be inserted in a few seconds without distmbing the expenment 
Three Maicy tambours arc finmly attached by sciews to the apparatus, each 
having a lccotding pen that writes tangentially The pans have a vertical 
holder to which they aie attached by a joint, thus securing a continuous 
contact with the paper even at maximum amplitudes 

An independent clockwoik (hives a fourth pen which maiks every fifth 
of a second. The speed can be vaiicd continuously so that the length of 
one second varies from 3-+ mm up to approximately 30-35 mm. The speed 

can be changed while recording 

The Polygraph has quite invaluable qualities for this kind of woik. 
(a) It is a little, handy and compact instrument; sturdy, nothing sensitive 
in or on it ( b) No preliminary piepaiations are needed and there is no aftei 
processing. The two clockworks arc to be wound up, some ink to be put 
into the pens and the Polygraph is ready foi use As soon as the ink has 
diicci—ic., in 2-3 minutes—the recoids can be rolled up and put away 
(c) Recording can be continued as long as necessary; there is no limitation 
imposed by the length of the paper, (d) The velocity of the papei can be 
easily varied, even while lccoiding, thus enabling the expcrimcntci to study 
certain features, certain piocesscs in a magnified form. 

2. Sensitivity and Lmiits 

If one of the chambeis of the Polygraph is connected by an airtight tube 
with a closed vessel, the chamber functions as a nianometei. Provided the 
volume of the vessel is large enough compared with the combined volumes 
of the chambei plus the tubing, the oscillations of the rubber sheet which 
forms one wall of the chamber will be loughly proportional to the changes 
of pressure in the vessel. These oscillations are transmitted in a magnified 
form on to the pen which, in turn, records them on the paper. 

The next step was to determine the sensitivity and the limits of this 
system. Tlie chambei was connected by a short tube to a watci manometer, 
m which the pressure could be varied. As the 0-line of the pens can be 
shifted towards -[- or prcssuie, the elongations were recorded in two 
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difteie.it positions of the pen The amplitudes ate fairly p.opo,t,onal to 
the piessmc, the sensitivity is approximately 2 1 - 2.2 mm /I cm wal . 
fotttinately the Polygii.pl. has not a wide range, the diffeicnce bettvem the 
two maximal amplitudes ,s cca 20 mm, co. responding to a d.fterence ot 


^Fo'rXC of receding the changes of pressure caused by the feeding 
of the hahy, such an apparatus has advances and drawbacks The advan- 
taee is its high sensitivity Owing to this a new phenomenon was discos cicd 
which has eluded the p.cv.ous obscivers who used less sensitive recording 
systems This is a son of quivering movement of the tongue causing osciW- 
tions of high frequency but of tow amplitudes I called it p-phenomwon 
and it will he described below The drawback of the apparatus is sm. 
langc. This is sufficient to iccoid the pressure change duling one or a few 
sucking movements; but as the negative piessuic caused by each of them 
adds up to that caused by the previous one, the pen soon reaches its extreme 
position and remains there immovable, held fast by the negative pressure 
This was very disappointing as it made it impossible to follow all the 
Lhangcs of pressure du.ing feedmg Several devices were tried out to over¬ 
come this difficulty, none with ical success 

The picssurc chamber of the Polyg.aph has a small hole communicating 
with the atmosphere, This hole is closed and made airtight by a screw. 
The purpose of the hole is to enable the experimenter to equalize the 
internal pressure of his system to the atmospheric pressure in any moment 
by opening the screw My fust idea was to open the screw pci.od.ca Ly 
whcncvei the pen reached its extreme position The records obtained in this 
way looked very untidy, they showed obviously the two kinds of influences 
directing them. It was impossible to record exactly the opening and the 
closing of the screw, consequently the rccoids were not quite reliable ibis 


method theicforc was abandoned 

My next idea was to connect a washflask in a side tube to the system. 
The washflask will then function as a valve admitting ah automatically at 
a given negative pressme. This pressuie could be varied by varying 

the effective height of watei in the washflask. 

Although this solution looks very commendable on papci, it has no real 
advantages ovei the previous one In addition, theoretically it is objection¬ 
able The air is sucked in in the form of consecutive pearls which might 
bung the water into a kind of swinging movement of no exact frequency. 
The effect of this movement on the internal piessurc of the system is un- 
piedictable, and it is difficult to assess its extent experimentally. Theicforc 
aftei some preliminaiy trials this method too was abandoned 
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The thud idea was to leave the small communicating hole open duung 
th e experiment. By doing so I had to give up altogetliei the possibility ol 
measunng piessuics 01 changes of pressmes While communicating through 
a small hole with the atmospheie the Polygraph rccoids not piessuies hut 
the giadients of piessurc vauations. If the vauations happen quickly enough 
the gradients, though throughout smallci, will be piopoitional to the varia 
trions of piessurc, and doubtlessly will have the same sign One must expect 
a ccitaiu shift between the maximum amplitude of the giadient and that 
of the pressme, but this shift is vciy small and what is most impoitant foi 
mv fin dings—the fiequcncv of the variations icmains unchanged 

Tluoughout this suivcv this was used as the standard method foi recording 
Every modification was compared with that In this way it was found that 
the use of the washfiaslc was equivalent to a changing of the position oJ 
the pcnholdei to the wedge. "When the pcnholdei was moved so that tin 
pen, i c., the 0-line, became shifted fiom its middle position towards positivi 
prcssiucs, the icsultmg lecoid was identical with the normal one only it' 
uppei pait was cut off When the pen, i c, the 0-line, was shitted toward* 
negative pressure the lowci pait of the curve was cut away. The eftcc* 
of the wash flask was equal to the shifting of the pen towards negativi 
pi essures 

3 Rale of Consumption 

The Polygiaph can lecoid vauations of picssure (or then gradients) bu 
cannot iccoid changes of volumes, le , the amount of food consumed Tin 
is a gicat disadvantage of the method. It docs not give any indication o 
the rate of feeding As the records show, neither the amplitude nor th< 
frequency of the sucking arc in any way connected with the late of con 
sumption As a help I tried to note the amount of food still left in tin 
bottle at given times aftci the start. This however is a very clumsy method 
Each baby holds the bottle m an individual way, which haidlv ever allow 
to icad how many ounces aic still m the bottle For that puipose one ha 
uthci to take the bottle away and hold it vcitically 01 try to do the sany 
while the baby holds the teat In both cases this means a consiclciabh 
distiubailee and quite a few babies gave unmistakable signs that they di< 
not like it 

Unwillingly I had to give up recording this impoitant factor As a sub 
stitute the tune from start till finish was measuied by a stop watch Thi 
detail is a poor substitute, as it does not give any indications whether am 
how tile rate of intake has changed duiing the feeding 
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4. Nat HU! I Fiequeiicy 

The greatest experimental difficulty was caused by the lew natural fic- 
quency of the system As known (15, 8), one can he sure that the record 
will not be distorted by lesonancc as long as the frequency to be recorded 
is below one-fouith ot the natuial fiequency of the apparatus Vi ith higher 
frequencies, each case has to he examined individually in oidei to assess the 
probable extent of distortion My Hist orientating experiments showed that 
the ficquencies to he recorded fell between 8 and 40 pci 10 seconds wit i 
on ly vciy few higher than 25 The Polygraph as delivered by Hawkslcy & 
Son Ltd had a natural frequency of appioximaicly 95-100 per 10 seconds 
Tin’s, though bo. de.mg on the limit of safety, gave a sufficient reliability 
With the discovery of the Q phenomenon the whole situation was changed 
Hcmc frequences of round 70 and up to 100, exceptionally up to 190 per 
10 seconds had to be recorded For such high frequencies the lolyg.aph 
m tire form as dclrvc.cd was not reliable enough Theoretically the best 
solution uoulcl have been to abandon the mechanical iccuidmg and change 
ovei to photographic recording There wcic, howcvci, grave arguments 
against tins method Fnstlv, even it I could have bu.lt a usable apparatus, 
of necessity it would have been much clumsier and bulkier than the Jacquet 
and therefore less welcome m a hospital waid Secondly, photography in¬ 
volves the use of a dark room and a complicated atlei-ptoccssmg 1 lnrdly, 
and tins was the weightiest aigurncnt, m war-time it was very uncertain if 
the ncccssaiy length of cine-film would be obtainable Consequently I 
decided to modify the Polygiaph in older to larse its rclrabrlitv 

This pa it of the woik was wither laborious, as several blind alleys had 
to be explored, and the concct solution, which almost always was a simple 
one, was found usually by round-about, tortuous ways As these experiments 
have very little interest for a psychologist, I shall describe them only biicfly 
Theic aie two ways to make a recording apparatus more tellable One 
is to raise its natural frequency, the othci to increase the damping 1 he 
natural frequency can be laiscd by reducing the dimension of the oscillating 
parts and by augmenting the clastic foices, ie, the forces which are pio- 
poitional to the elongation The damping can be increased by augmenting 
the forces which aie proportional to the velocity Often a modification 
serving one aim had undesirable effect on the othci and it took some tune 
to find a favoiable compromise between the two conflicting conditions 
lly inserting well fitting metal rings of different widths into the chamber 
the volume was diminished Although in this wav the natural frequency 
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was raised, the concomitant effects weie disadvantageous A chambei of 
small vohimcn increases the sensitivity of a manomctei and at the same time 
diminishes its lange. The Jacquet Polygraph in its onginal foim was already 
too sensitive and its laugc already too nanow; a furthei change in these 
directions was therefore undesirable. 

The simplest way for increasing the elastic forces is to use a thickei, 
more resistant nibbei sheet Scvcial sheets were tned out. It soon became 
obvious that the way of fixing the sheet, ic, by means of an elastic metal 
ring, allows only certain thicknesses. If a thicker sheet was employed, either 
the metal ring could not he forced in its place at all, or the fixing was not 
stable enough. Aftei seveial trials a blue lubber sheet as used for the 
mctcoiological observation balloons was found most suitable 1 

The use of this thicket sheet had, besides the highei natuial frequency, 
some Imthcr advantage By it the sensitivity was decieased and the lange 
of the instalment increased, both of which were welcome changes. 

By stretching the rubber sheet the tension in it is uicieased and with it 
the elastic foice of the system Expei iments showed, however, that stietching 
of the sheet raised the natural frequency but had the undesirable effect 
of making the system become more sensitive to overtones. The records 
obtained in this way were not smooth sinus-like curves, but had secondary 
oscillations of small amplitudes superimposed on the basal ficquency As the 
stretching could not be made unifoim in every dncction, it is likely that 
a sketched rubber sheet has several sutui.il frequencies Consequently this 
method was abandoned 

Another way for increasing the elastic forces was by changing the stiffness 
of the joints. The most important joint in this respect is the one between 
wedge and penholder In the original foim there is no joint, the holder 
glides freely on the edge and is kept in its place on the one hand by the 
elasticity of the rubber sheet, on the othei hand by the force of a small 
spiing. It was observed that with sudden changes of pressuic the penlioldei 
did not follow exactly the movements of the wedge Sudden increase of 
pressure tended to thiow the penholder so that it ceased to be in contact 
with the wedge, being ahead of it foi a short moment, conversely a sudden 
diminution of piessurc moved the sheet and the wedge too quickly away, 
leaving the penholder behind. The play of elastic forces is different in the 
two cases; the result, however, is a distorted record in eithei case. To over¬ 
come this difficulty several modifications were tiled out. 

I have to thank the Dunlop Rubber Co, Manchester, foi supplying a collection 
of sheets of different thicknesses 
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Fnstly, wedge and penholder were soldcicd togethei giving a ligid con¬ 
nection Secondly, .1 slit was cut into the pcnholdei in which ,1 thin pm 
fixed on the wedge could move up and down. Thiidly, the lioldci was tied 
rigidly to the wedge by a small mbbci band Fouithly, a sliongci spring 
was used 

All these modifications wcie suitable, and weic used at one time 01 other 
dining the stnvcy. The final form adopted was the stionger spung, 1 his, 
by not necessitating a permanent joint, allowed to take the appamtus to 
pieces, which made the cleaning easici All the other fotnis were then com- 
paied with the standaid one 

F 01 studying the cftctls of these diftcicnt modifications and for companng 
the foims with 011 c anothci, the nianoiuctei had to he subjected to piessuic 
variations of known frequency and amplitude. Sevei.il instillments were 
devised for this puiposc 

One consisted of a cvlindei in which a piston could be moved to and fro 
by an clcctiic motoi By inserting vai table resistance paiallel to, and in scues 
with, the motoi, its velocity could be van'ed The eccentnuty of the lod 
on the wheel could be vaued too, and by that the exclusions of the piston, 

1 e, the amplitude of the jrressure changes. 

As the input frequency pioduced in this way was far from being a simple 
sinus wave, the lccords showed all soits of overtones A change to a biggci 
chambei did not make much diffeicnce and so anothci appaiatus was devised 
consisting of a paii of callipeis, one of them stable, the other moved up and 
down by the same electric motoi as dcscnbed above The two points of the 
callipeis could be moved ncaiei to, or further from one another, making 
it possible to change the amplitude of the input force as well A test 01 a 
mbbci tube 01 a rubbei cap was inserted between the two points of the 
callipeis and as it had an ail-tight connection to the Polygraph, the periodical 
picssmg and releasing of it by the callipers could be lccouled The lccoids 
obtained in this way wcie in full agreement with the oihcis obtained with 
the cylinder and piston. 

As the input frequency produced by the callipeis was as complex as that 
of the cylinder and piston, still another method was tried This consisted 
m subjecting the lecoiclmg system to a sudden single change of picssure, 
positive 01 negative, and recording the alter oscillations The sudden changes 
wcie produced eithoi by compressing and leleasing a teat, a lubber tube 01 
a uibbei cap, connected with the Polygraph, 01 by ducct sucking 01 piessing. 

This method was found the most suitable foi dctcnninatmg the natural 
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frequency of the system The natuial ficqucncics and the damping constants 
of some of the fonns used arc given in Tabic 2 


TABLE 2 



Nat frequency 

“'fa ^a+l 

d 

a 

Pen 1 

13-15 per see 

cca 4 

16 

41 3 

Pen 2 

17-U “ “ 

2 5-3 

7 5 

312 

Pen 3 

22-24 “ “ 

cca 2 

4 

32 0 


Penholder 1 was kept on the edge by a spung 

Penholder 2 v\ns slit, in which a pm fastened to the wedge was moving, 

Penholder 3 was attached to the wedge by a ntbbei band 

// (J1 /V, J + 1 , tlie veitical distance between two consecutive points of revet sal of the 
curve 

,1 the damping constant = ( 

\"» fi 

a — -- log nat d 

1 o 

As described above, while recording, the tambour was in open communi¬ 
cation with the atmosphere. The natural frequency of the system is not 
changed by tiic open communication, only the damping Unfortunately this 
change is not a simple increase and thercfoie cannot be treated by simple 
mathematical means. Evpcnmentally it was found that the open system 
had the following advantages (< 7 ) sm.illei sensitivity, with the same input 
foicc amplitudes cca 2/3 to of the closed system, ( b ) diminished response 
to higher frequencies, with the same input pulse the iccoided cuivc—the 
output—was smoother, more sinusoid than that of the closed system. 
Therefore this method of iccording was employed tluoughout the survey 
In order not to disturb the infant only two-hole feeding bottles weic used 
foi recording. One hole was covered bv the te.it, the othei was closed with 
a rubbci stopper with a boic. A glass tube was inserted into the boie and 
connected With a rubbci tube to the Polvgiaph. The bottle and the rubbei 
stopper with the glass tube was sterilized before each feeding 

It made no change m tbc natuial frequency 01 in the shape of the output 
cuive, when ( 0 ) a long or a short rubber lube was used, (i) a feeding 
bottle was inserted between tbc input oscillation and the Polygraph; (c) 
the bottle was filled with 1, 2, 3, etc. oz of watei (or milk), if enough 
air remained in the bottle to allow the oscillations to tiavel above the water 
(or nnlk) 

If, however, the oscillations had to tiavel through the water (oi milk) 
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tJic iccoidcd amplitudes become much smallo but the jiatui.ll 

frequency remained unchanged. 

Old soft teats had no influence. New, stiff teals occasionally showed an 
unsharp, uncertain frequency around 10 per second The amplitude of this 
oscillation, however, was small, the oscillation itself not constant; in spite 
of numeious rccoids f am still uncertain whetlici these oscillations are due 
to the teat or to some cxpenmental ciior, 

F. Results 
1 'The Survey 

With the method desmbed m Section E , I lccoided 200 feedings of 100 
babies Of the 100 infants, 53 weie boys and 47 girls. Tabic 3 shows their 
classification nccoidmg Ln the types of then illnesses. 


TABLE i 



Rccoitls 

Infants 

Boys 

% 

Gnis 

% 

Noimal 

27 

18 

9 

17 

9 

19 

Intestinal disorders 

124 

53 

28 

53 

25 

53 

Respiratory clisoiders 

40 

16 

8 

15 

8 

17 

Other disoidcis 

42 

26 

15 

28 

11 

2+ 

Total 

233 

113 

60 


53 



The figures do not add up to the correct totals as the same infant may 
suffer fiom two d iso ulus 

The numbei of feedings lccorded with the same baby arc shown in 
Table 4 


TABLE + 


l Record(s) 

49 

babies 

49 

Records 

2 

u 

30 

(l 

60 

<1 

3 

i* 

8 

ll 

24 

1 1 

4 

(i 

8 

ft 

32 

U 

5 

(i 

1 

(l 

5 

U 

6 

it 

2 

U 

12 

1C 

9 

<t 

2 

(1 

18 

tl 



100 

“ 

200 

“ 

Table 5 

shows the 

distribution of 

tlie infants 

nccoidmg 

to age, piema- 


tunty, state of health 

This table shows that the babies undci a fortnight old, with the exception 
of one, were all so-called noimal babies in St Mary’s. The greatest numbers 
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of iccords, 103 vi/ pci cent, fall between two and four months, and 

all of them except one were ill, oi convalescent babies in the Duchess of 
Voile Hospital The babies wcie gioupcd so that the age denoting the group 
should be nearly the average age of that paiticulai fiioup For example, 
all babies between 2 months 22 days and 3 months 7 days old were put 
into the group “3 months" The only exceptions arc the first two groups 
winch include babies exactly 1-3 and 4-7 days old. 

Twenty-six picmatiuc babies weie iccoidcd, six of them in then fust 
week of life. These weie included as it was hoped that they would show 
quite piimitivc fonns of behavior and thus would give a good control gioup. 

As Table 5 shows, the distribution of the babies m the difteient age groups 
is fairly even up to fom months This was the piopcr field of the suivey, 
the highci age gioups weie included to see whethci any new phenomenon 
appears later It is a pity that the age gioups of >4> ^ and \ l /i months arc 
lcpiesentcd by slightly less infants than the remaining groups. Aiound one 
month is the time when the snbeortical centres get gradually under the 
domination of the developing cortex Tins problem will be discussed below 
As mentioned above, of the 100 infants 53 were boys and 47 girls. Tile 
proportion is 112-113 hoys to 100 gills which is not far fiom the average 
English proportion of 106-107 boys to 100 gills. The distribution of boys 
and girls according to the different groups of illnesses is equal (Table 4). 

It was found that sex had no influence on the distubution of the basic 
ficqucncy (cf Table 7) and of the restart and second ficqucncy (cf. 
Table 13) On the other hand, the proportion of girls showing Q phenom¬ 
enon is much greater than that of hoys The Q phenomenon was in fact 
the only feature in which any sex difteicnce was discovered in this survey 

2 The Recoi d 

The record obtained consists of two continuous curves. The upper curve 
iccords fifths of ,i second. The distance between two following peaks natu¬ 
rally varies according to the speed used in the experiment. The lower curve 
registers the changes of pressure. Throughout the whole suivey, increase of 
picssurc was recoidcd by upwaid beats, dcciease by downward beats In 
order to economize with the valuable lccoiding papci difficult to obtain 
m wartime, almost always two infants were recorded simultaneously Most 
records consist therefore of thiee curves the time curve and two sucking 
curves winch, howevei, have no influence whatever on each othci 
At first sight the cuive of the piessure changes in the bottle, shows a 
puzzling and embarrassing richness of details 
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Each sucking penod in genual consists of two p.uts (a) a piessuie 01 
positive wave caused by nipping the teat between the gums and by “milking” 
it by the tongue, (b) a sucking oi negative wave following the positive wave 
immediately, caused not by inspiration but by the mouth muscles Occa¬ 
sionally the negative wave is very small, and the same may be the case with 
the positive wave. 

The angle beats show a gie.it variety of forms; they may be smooth 01 
show su pci imposed Inghci ficquenctcs, their ends may be lounded, peaked, 
indented 01 shaped like a plateau, the amplitude may be large or small, the 
beat it'-elf may be symmctucal, mainly positive oi mainly negative The 
duiation of the beat may vaiy. Subsequent beats may be identical, similai 
oi different, oi may lhythmically change then amplitudes 

The grouping of the beats also shows a gieat variety Beats may follow 
each other continuously with hatdly any pause, oi there may be long groups 
with mtcispeiscd shoit pauses; oi tegulai alternation of gioups and pauses, 
eithei the gioups oi the pauses being longei, oi thcie may be no regularity, 
pauses and groups follow each otbei wilhout any discernible configmation, 
and lastly thcic may be long pauses with a few or even only single beats. 

The initial configutations may remain constant during the whole feeding 
or may change even several tunes 

The length of the pauses may icmain fairly constant, may increase in the 
second half of the feeding period but may decrease Other lecords start 
with constant sucking, which is followed by one oi a few long pauses, after 
winch constant sucking follows till the end Some rccoids show a lcgular 
alternation of sucking and pause, in others there is no regulanty. 

3 Statistical Methods 

After determining the frequencies on eacli record, all the data of the 
observation—as serial numbci of the infant, age, sex, nature of illness, state 
of health, etc, weic transfened on to a Copeland Chatteison Paramount 
caul. The type used in the present survey had 131 punched holes of which 
128 could be used for iccording An entry is maikcd on the card by slotting 
out the corresponding hole with a pair of ordinaly ticket nippers. 

Of these "one” rccoid cards the "composite” cards weie compiled by 
summing up all the records of the same infant. 

To find for example all infants showing quivering frequencies of 50-70, 
a needle is inseitcd into the concsponding hole and the whole stack of caids 
lifted The required cards drop out and, if necessaiy, can be fuithei analyzed 
The method is simple and quick A further advantage is that it is self- 
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collecting, for any misplaced caul shows itself up by mteiiupting the channel 
caused by the slotted holes 

Using this method, it was not too labouous to analyze the matenal 
thoroughly, undci a mimbei of headings 

As the puipose of tins investigation was only to examine whethci there 
aic objective individual diffci ciilcs of bchavioi in eaily infancy it was thought 
unnceessaiy to uiulcitaicc the veiv laborious task of calculating exact cone- 
lation indices A fmthei icason for this intentional omission is the pcculiai 
natuic of the data Some of them aie quantitative numeucal data like the 
distribution of the fiequcnucs N\, iV-j, R and O, but even with them, because 
of the oveilapping gioups, the mathematical analysis would be complicated. 
All the ollici data aie eitlici "yes” 01 "no” fcatuics 01 aibitiaiy tanks, 
Without a thoiough mathematical analysis of the icgiession between each 
pair of variables one is not justified to assume hneanty In case of non-lincai 
legicssion the use of the simple methods for calculating the con elation index 
aic often misleading (12) 

Foi all these masons I did not go bevond constructing synoptic correlation 
tables and calculating the pcicentual distributions whenever it was found 
neccssai y 
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A Tiie Basic Frequency (Symbol N i) 

Earlier lescaich workcis determined the frequency of sucking cither by 
counting the sucking movements in one minute or by counting the sucking 
beats on a chance piece of rccoid obtained at an undefined time during the 
feeding period. 

The piesent knowledge is well summed up by A. Pcipci (39) • The 
infant sucks fanly lcgularly in the first 2-3 minutes, with a ficqucncy of 
40-90 per min Latci thcic aie pauses, which may be shore 01 long but 
in general the ficqucncy diminishes Bottle fed babies suck in general nioie 
rcgul.uly than breast fed babLes, thev make pauses less often. My lcoords 
which icgislcr the whole of the sucking period show that this description is 
incomplete 

In oidei to determine the frequency of sucking I counted the beats when¬ 
ever possible, in 10 seconds Only when the group of sucking movements 
lasted less than this time, did I count the beats in five (and occasionally in 
very shoit groups, in two) seconds. All the figures weic then calculated foi 
10 seconds Accordingly all the figuics given in this paper arc frequencies 

per 10 seconds 

In tins way it was found that infants in gcneial keep moic or less strictly 
to then individual ihythm inespective of the duration of the feeding. The 
apparent slowing down of the rhythm described so often by pievious observcis 
(46) is due to pauses not to a slowci frequency. 

This is a surprising fact, as one would expect a quicker rhythm at the 
beginning of the feeding and later, after hunger has been stilled, a slower 
Due There was no sign of such a phenomenon, on the contrary, in certain 
cases the rhythm towaids the end of the feeding became quicker 

The range of this Basu Ftcquency is about 8-20 beats per 10 seconds 
One infant showed fiequencies of 6-8 and occasionally a baby showed higher 
frequencies of 20-25 (7 pei cent). If we leduce Peipei’s figuics to 10 seconds, 

^Received ill the Editorial Office oil August 8, 1947 
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W e obtain 6^-15. The discrepancy may be due eithei to the fact that Pcipci 
obseivcd mamlv bieastfcd infants and/oi to the fact that the pievious 
methods could not exclude the influence of shoit pauses 
A number of infants sucked with a very strict rhythm, keeping the fre¬ 
quency constant within two beats foi 10 seconds (c g, 13-14) (luting the 
whole feeding The majority kept then frequencies constant within 4-5 
beats, only 6pi per cent showed variations up to nine 
With some of the babies several lccords weic taken, covering a period 
of up to 2-2 l / 2 months If these rccoids wcie compared, it was found that 
most of them adhered to then individual rhythm, not changing moie in 
subsequent feedings than during any one of them, eg., Infant 45 showed 
the following basic frequencies in six subsequent records. 12-16, 15-16, 14-16, 
15, 12-14, 14-16. A few of them, however, though keeping then rhythm 
constant (luring one feeding, showed a diftcient one in the next lccoid, 
eg, Infant 27 showed tile following basic frequences: Record 1, 9-11, 
Record 2, 12-18, Record 3, 10-13, Recoid 4, 10-13, 

To treat the distiibution of babies accoidmg to then basic ficquency it 
was decided to take five beats pet 10 seconds as the unit of grouping. As 
most of the babies varied their frequency, by less than five heats, by such 
grouping it was achieved that in the majority of cases all the records of the 
same baby were classified into the same group The distribution is shown m 
Table 1 


TABLE 1 



Records 

Infants 

Boys 

% 

Girls % 

-12 

19 


13 


8 

15 

5 

11 

10-1+ 

52 


26 

( + 1) 

15 

28 

11 

24 

12-16 

6+ 

(+6) 

35 

( + 5) 

17 

32 

18 

38 

1+-18 

35 

(T6) 

12 

( + 6) 

6 

11 

6 

13 

15-20 

17 

(4-D 

8 


4 

8 

4 

S 

18- 

13 


6 


3 

6 

3 

6 


200 (4-13) 

100 (4-12) 

53 

100 

47 

100 


The figures in biackets show the numbeis of iccoids (and infants) which 
having a greater range than five wcie alicady included in the class of the 
next lower frequencies Of the infants with greater range of variation than 
five: four showed 10-16, five showed N x 12-18, and one showed N t 9-18 
Ibis latter, Infant 27, figuies in four groups, thus raising the number of 
discordant infants to 12, instead of the correct 10. 

A furthei important fact is that sex has no influence on the disti ibution 
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of the basic frequency As Table i shows, the pciccntages of boys and gills 
aie ptactically identical in each group of A r i 
Table 2 shows the distubution of A r i accoidntg to the age of the infant 
at the time of lecoiding. 

TABLE 2 


jV» _ St Duchess 



Totnl 

-12 

10-14 

12-16 

14-18 

15-20 

18- 

Mary's 

of York 

Days 










1-3 

2 

2 






2 


1-7 

S 

7 


1 

1* 



8 


Months 

A 

S 

1 

6 

1 




7 

1 

Y\ 

8 

2 

3 

4* 




2 

6 

l 

4 

3 


1 




2 

2 

1/2 

7 

1 

3 

3 





7 

2 

16 


6 

8 

1 

1* 

1 

1 

15 

2/2 

25 

1 

12 

12'* 

3* 




25 

3 

18 


5 

6 

3 

1 

3 


18 

Month*- 










3 A 

23 


5 

6* 

11* 

1 

2 


23 

4 

27 

1 

6 

9 

7** 

4 

2 


27 

4 A 

7 

1 


2 

1 

3 



7 

5 

16 


3 

2 

S 

6 



16 

6 

12 


3 

2 

5 

6 



12 

7 

4 



I 

2 

1 



4 

H 

4 


1 

4* 





4 

9 

3 



1 

2 




3 

Over 










9 

8 


1 

5* 

l* 

1 

2 


3 


200 

19 

52 

70 

41 

IS 

13 

22 

173 





(6) 

(6) 

(1) 





Each astcnsk denotes that one child had a greater range of Ah than 5 and was 
therefoic included nlicndy in the next lower frequency 

The total of such infants is given in biackets under each column 


At first sight this table tends to show that at very early ages lowei fre¬ 
quencies me the rule, while somewhat latci the sucking lhythm becomes 
quicker. The time of this change is about 4-6 weeks. We shall find similar 
changes both with N> and R , whcieas with Q no such change is obseivablc 
There .ire at least two possible explanations The one is based on Flechsig’s 
theory of matuiation (32, 30) According to this thcoiy early activities of 
the newborn aie under the control of subcortical nuclei With the gradual 
myelination of the cortex the subcortical activities come under cortical rule 
Paiallcl with this the paiticular function becomes less automatic, less leflex- 
like, shows a greater vancty and, in genetal, gets quicker, though less regulai, 
less machinc-likc. The tunc of this change for a numbei of functions is 
about 4-6 weeks after bnlh 
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Tile othci possible explanation is selective sampling It is possible that 
the younger babies, mostly from St Mary’s, belong to a different type than 
the oldci ones. To test this hypothesis I comtiucted Table 3 

So-called noimal infants have a slow sucking rhythm, 85 pei cent of them 
belonging to the two lowest groups of AT, i e., S-12 and 10-14 If we dis- 
rcgaul the gioup of “hritable” babies, we find the fastest sucking amongst 
infants suffering from intestinal disorders, only 31 pci cent of them belonging 
to the two lowest gioups of AT The rcspiratoiy and “otliei” illnesses range 
between these two c\tiernes Consequently it is likely that the oldci and 
the youngei babies belong to two different types The light hand half of 
Table 3 wains us, howcvei, to be cautious with oui inference 24 ot the 27, 
i e., 89 per cent "noimal” infants were younger than two months. Of the 
31 infants with “othci” illnesses nine, i e , 29 pci cent weic youngei than 
two months, whcicas of the remaining 142 babies only 4, l.c , 3 pci cent were 
youngei than two months 

The question how much of the change to faster lhythms at about 4-6 
weeks of age, obscivcd in my material, is due to maturation and how much 
to selective sampling could only be solved by recot ding a laigc number of 
infants from bnth till the age of thtee months Unfoitunatcly, conditions 
in the two hospitals whcic the babies were recorded did not allow such 
an undcitaking Infants usually remain at St Mary's till they aic about 
a fortnight old and only veiy occasionally, in case of a veiy small, mostly 
premature baby docs the period of stay get longci, up to 4-5 weeks. Un¬ 
fortunately it is almost ceitain that picmatuie babies need somewhat longer 
periods for the change ovci fiom subcoitical to cortical rule and consequently 
even the longci stay is not sufficiently long On the othci hand, infants, 
except the premature ones, do not come in the Duchess of Yoik’s bcfoic 
the age of lJ/a-2 months In all my matciial theic is not one infant who 
would be rccoided both hefoie and aflei the age of 4-6 weeks and conse¬ 
quently the decision on this point must be left to future investigation 

The situation is somewhat bettci with infants whose sucking frequencies 
vaiy by more than five beats pei 10 sec If we take infants who do so in 
one and the same lccoid, wc get Table 4, which shows that this highei 
vauation of AT does not depend on the age. 

Table 5, however, shows a close relation between nature of illness and 
high variations of AT. 

About 6 5 pet cent of the infants have a wider range of basic frequency 
than five pei 10 seconds. Amongst those suffering fiom respiratory disorders 
the numbei is 8 5 per cent, l e, double of the avciage, and amongst infants 
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TABLE 4 


Age 

Total 

Discrepant 

infants 

Per 

cent -12 

10-14 

Nt 

12-1 6 

14-18 

15-20 

18- 

Days 

4-7 

8 

1 

12 S 


1 

P 












Y\ 

8 

1 

12 5 

1 

P 




2 

16 

1 

6 



l 

i* 


2'/i 

25 

3 

12 

2 

3** 

P 



3\\ 

23 

2 

9 

1 

2 * 

1 * 



[ 

27 

2 

75 


2 

2** 



8 

4 

1 

25 

1 

P 




Over 









9 

8 

2 

25 

1 

2* 

P 




200 

13 

65 

6 

12 

7 

1 







(«) 

(6) 

0) 


Of the total 

200 records only such age gioitps 

me included which 

have at 

least 

one infant with higher 

variation of N, than five 






Each astensk 

denotes one infant included already in 

the figuie 

of the next 

lower 

frequency The total of such infants 

is given in 

brackets undei 

each column. 





TABLE 5 








Discrepant 

Per 


N, 





Total 

infants 

cent -12 

10-14 

12-16 

14 18 

15-20 

18- 

Normal 

27 

1 

4 


1 

P 



"Other 1 ’ 









illnesses 

31 

2 

6.5 

1 

2* 

P 



Respiratory 









illnesses 

12 

1 

8 5 

1 

P 




Respiratory 









and intestinal 








illnesses 

28 

S 

18 

1 

5* 



Intestinal 









illnesses 

91 

4 

4,5 

3 

3 *** 

1 

P 


Total 

200 

13 


6 

12 

7 

1 







(6) 

(6) 

O) 



Of the total 200 records only such groups ajc included which have at least 
one infant with higher variation of N t than five 
Each asterisk denotes one infant included already in the figuie of the next lower 
frequency. The total of such infants is given in brackets under each column 

suffering both from respnatory and intestinal disorders the figuie is 18 pei 
cent, ic., foui times the average. If we add up all the infants with irspuatoiv 
illnesses, we find that they number 40, ic, 20 per cent of the total and 
they account for six, ie,, half of the infants with a wider lange of Ni than 
five The general tiend appears to be that infants suffering from any 
respiratory disease .lie moie likely to have a wider range of than infants 
who arc normal or have other kinds of diseases 
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A furtlici argument tot selective sampling is given In' the gioup of the 
"imtable” infants. This is inthci a motley gioup, the diseases have the only 
common featuie that they lesult fiotn an exaggeiated lesponse to nonnal 
stimuli (allcigic deimalitis, eczema, screaming attacks, imtable state after 
poliomyelitis, an infant with clett palate showed the same high frequency 
partly due to the paiticul.u mechanical conditions of feeding). All of them 
showed very high jYi 

If wc take all that into consideiation, it is pci haps justified to say that 
it is likely that certain featuics of the basic frequency aie associated with 
inclination to ccitam diseases So middle high frequency with intestinal 
disorders, vciy high frequency with nritabihtv, greatci langc of A r L than 
normal with rcspnatoiv disoidcis 

No attempt was made to obtain a very exact diagnosis (a) The routine 
hospital cntiy was accepted without any fmthci inquiry, ( b ) even these 
entues weie then simplified, eg, Bionchitis, Laiyngitis, Pneumonia, Bioncho- 
pneumonu, etc, wcic put together in one gioup as icspnatory disoideis It 
is not impossible, theiefoic, that a greatci matenal with a finer, more exact 
giuuping will give a still closei association between featuics of the basic 
fiequcncy and the cliftcicut conditions and/or dispositions of the infants 

11 The Restart Frequency (Symbol R) and the Second 
Frequency (Symboi A r >) 

About one quarter (exactly 49) of the 200 iccoids show only one, the 
basic, frequency The other tluce-quartcis exhibit, in addition to the basic 
ficquencv, othci frequencies. 

One of them is found only at the beginning of a gioup of sucking beats, 
nevci lasting for more than 1-2 seconds Most of these infants show a 
regular pattern of gioups of sucking beats alternating with pauses Each 
gioup begins with a higher frequency which gradually diminishes to the 
chaiactenstic basic fiequcncy of the infant I called this phenomenon the 
teslatl phenomenon and its frequency the teiiail ftequnuy, symbol R In a 
number of iccoids the feeding starts with one long group of sucking lasting 
foi a minute oi even for several minutes In such a case the R frequency 
is to be found only at the veiv beginning of the gioup and then only towards 
the end of the feeding pciiod when the continuous sucking has been displaced 
by sucking alternating with pauses In a munbei of such rccoids R fie- 
quencies occurred only peihaps 3-4 times lasting 1-2 seconds each In the 
majouty of lecords, however, there was a legul.u pattern pauses following 
by sucking of R gradually blowing down to Ni 
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As mentioned the R frequency is always faster than the basic frequency 
Its range is also wider, 12-35 pci 10 seconds, occasionally—in foui iccords 
out of 200—higlici frequencies up to 40-45 per 10 seconds weie obseived 
It was surprising to find that infants kept their R fiequencics just as constant 
as they kept their basic ficqucncies. In ordei to examine this constancy 
the range was divided into overlapping groups similar to the grouping of 
It was found that the most useful grouping was a kind of logaiithmic anangc- 
inent, the width of each gtoup liicicasmg towaids higher fiequencics The 
groups finally adopted were up to 15, 15-20, 18-25, 20-30, 25 and ovei. 

AVitli several infants the R frequency showed a tendency to persevering, 
c.g, in shoit gioups of sucking lasting 3-4 seconds the R frequency did not 
decrease to the basic frequency but went on without change duimg the 
whole group. To call this a restart phenomenon would be a misnomer, as 
it did not restart anything, indeed it occupied the place of the basic frequency. 
Consequently, it was called the second fiequency, symbol No, Moie often 
than not this fiequency was identical with the R fiequency characteristic 
of the infant in question If not identical with R, the N 2 fiequency was 
found to be between N i and R, Mv first idea was that in such cases the 
gradual decreasing of the R frequency happens so slowly that one is deceived 
to assume a new frequency When, however, several babies were found, 
who showed a rcgulai alternation of the two fiequencics both of them 
pieccdcd by a short R phenomenon, the assumption of the second fiequency 
became unavoidable Undci normal conditions it usually docs not appear 
in the lust part of the feeding penod. But if the infant is annoyed by, e.g , 
a too stiff teat, too hot or too cold milk, the rccoid may start with N 2 and 
only when the cause of annoyance is removed is N 2 replaced by the basic 
frequency. Another occasion when No may completely icplacc is the 
end of the feeding .iftei all milk has been consumed. And, lastly, a few 
infants finished then whole feeding using only the N 2 rhythm (and R), 
Ibis, naturally, could be demonstiated only if several lccoids were taken 
of the same infant. 

Of the 200 records, 45 showed both R and N 2 frequencies In 33 of 
these the two frequencies were identical The remaining 12 weie distiibuted 
as in Table 6, 

4 lie range of N 2 is similar to R only narrower, no infant being found 
with N 2 of 15 oi under For studying whether N 2 was kept constant the 
same grouping was adopted as foi R. 

Of the 200 recoids 49 (24 5 pei cent) showed only the basic frequency, 
ie, no ^ oi No] the remaining 151 recoids (75.5 per cent) showing Ni 
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TABLE 6 



MR 

15-20 

18-25 

20-30 

25- 


15-20 


1 

4 

3* 


18-25 



2 

2 


20-30 

25- 




3 


The asterisk denotes tit at one infant had a grcatci range of R than the gioup and 
tvns therefore included nlieady in the next lower group 


and either R or N 2 01 both As the individual infants show the same dis¬ 
tribution in practically every detail rcgauling N> and R, in oidei to avoid 
unnecessary repetitions only the analysis of the 200 recoids is desenbed hcic, 
A furthci impoitant fact is that—in the same way as with Ni —sex has no 
influence on the R and N 2 frequencies As Table 7 shows, the percentages 
of boys and girls m each group aie practically identical. 


TABLE 7 



Recoid 

% 

Infants 

% 

Boys 

% 

Girls 

% 

No I( or (Va 

+9 

24 5 

24 

24 

13 

24 5 

11 

24 

As and R 

73 

36 5 

36 

36 

17 

32 

19 

40 

Ni and A' a 

33 

16 5 

17 

17 

10 

19 

7 

15 

Ni and R and iV a 

45 

22,5 

23 

23 

13 

24 5 

10 

21 


200 


100 


EC 


47 



As mentioned both R and N 2 aie always faster than Afr. In the first 
appioach the proportion Ni N 2 (oi R) is 2 • 3. The distributions of N 2 
and R according to Ni arc roughly bell-shaped curves with their maxima 
in the group coiresponding to the above pioportion. This lule holds also 
true foi the distribution of Afr according to N* oi R, Iierc, too, we obtain 
loiigldy bell-shaped curves with then maxima m the group corresponding 
to the above proportion 

The distribution according to age follows m the first approach that of Ni 
Thcic is, however, one impoitant difference Of the 78 infants exhibiting 
N 2 only three, i.e , 4 pei cent are not older than 1 months, and of these 
three, only one shows higher N 2 frequency than 20 Of the 118 R lccoids 16, 
i.e, 13.5 pei cent arc not oidei than 1 y 2 months and of these only foui 
show highci frequencies than 20 Consequently, if matuiation plays an 
impoitant part in bringing about highci frequencies, it influences N 2 much 
more intensely than R, or in othei woids. the restart phenomenon belongs 
to an earlier, more primitive, pattern of sucking than the second frequency 

It is obvious that so-called “normal infants” iiave haidiy any N 2 —only 
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two out of 27, and although 14 of them show lcstart phenomenon, 11 of 
them have R frequencies below 15 The pfctuie is approximately the same 
with infants suftenng from “othei” illnesses In these two gioups about 
40 pci cent of the infants show only A 7 i frequency and about another 40 pei 
cent Ny and R frequencies only. 

In the other three gioups (intestinal, lespuatoiy, intestinal and lespiratory 
disoidcts; the nuinbei of infants with only the basic frequency is much 
smaller, 24, 8, and 0 pei cent lespcctivety, tile nuinbei of infants with 
only iVi and Ns is constant at about 20 pei cent, wheicas the nuinbei of 
infants with A r i -\- No -j- R is much greater, the highest figuic 43 being 
found in the gioup of infants suftenng fiom both intestinal and respiratory 
d isoi dels. 

The findings with regard to the No and R ticqucncies are in haimony 
with those with regard to Ah Here as thcie we have found indications 
that both maturing and selective sampling play then idle, with selective 
sampling being probably the more important influence 

A fuithci aiguinent foi this statement is the fact that all but two of the 
discrepant infants belong to the gioup of intestinal disorders Disciepant 
infants are those whose N* or R frequencies show a wider range than the 
groups adopted for classification. Of the 151 infants with N> and/oi R 
frequencies 14, ic, roughly 10 per cent aie discrepant The 14 infants 
belong to all age gioups between V/ 2 and 11 months Two wcie suftenng 
from “other” diseases (one pink disease, one anal sinus), 11 from intestinal 
disoidcis and one from intestinal and respiratoiy disorders It is inteiestmg 
that not one of them is discrepant with regard to Ny Whereas with Ny 
the highest incidence of discicpancy was found with the lespiratory gioup, 
here the highest incidence is with the intestinal group 

The small group of “nritablc infants” who showed a very high Ny fre¬ 
quency, exhibited only middle high N> and R frequencies and not one of 
them had a wider range of N i, No, or R than those adopted foi classification 
As change in the state of health of the same child, from "ill” through 
"improving” to “well,” does not influence either Ny, N», oi R one has to 
assume that not the pathological process but the individual, inherent, dis¬ 
position of the infant is the decisive factoi in determining which frequencies 
arc used for sucking 

C The Quivering (Symbol Q) 

The discovery of tins phenomenon was due partly to the high sensitivity 
of the recording instrument and partly to the fact that in the present 
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investigation the whole of the feeding pcnod was lccoided It is possible 
that pievious woikcis in this field obseivcd this phenomenon but disicgarded 
it because tlicy assumed it to be an etror of the iccordmg instrument On 
observing lhythms about 60-70 and up to 90-100 pei 10 seconds cveiybody 
must become suspicious that such a high ficquency cannot ongmatc of muscle 
activity but is a deception caused by faulty recording When, howevci, the 
same ihythm was observed consistently with one infant during eveiy feeding, 
while the same instalment under exactly the same conditions did not lecord 
such fiequencics with anothei infant, it had to be lealized that not the 
instalment but the individual infant is the cause of the phenomenon 

In the beginning I thought that some infants can tluow the teat into 
oscillations in some wav oi otlici and what the instrument lccoided was 
the natuia! ficquency of the teat. This assumption piovcd to be wiong 
because (a) no te.it could be tin own into oscillation with those fiequencics, 
and (b) the use of teats of diftcicnt age, shape, consistency, of teats with 1, 
2, 3, ami 4 holes placed m v.uious patterns did not altci the shape oi fre¬ 
quency of the chaiactciistic ihythm of the infant 

Physiologically it was unlikely that such a complex gioup as the sucking 
muscles of the mouth could vibiate with a frequency of 6-10 per second 
For a long time no explanation was found, till close observation of infants 
showing these high frequencies disclosed that the cause is a very quick 
rhythmical clonus of the tongue This phenomenon consequently was called 
Qmvcnnq , symbol Q 

The amplitude of the quivering is about 5-^ mm , i c , always smalici 
than that of the sucking, pioportion 3 ,2 to 10 • 1 With some infants the 
amplitude is fanly constant, with others vaiying The quivering may appeal 
alone, “single,” introducing the gioups of sucking as an aisis or following 
them as a tail As often as not R is missing when Q intioduccs the group 
On the other hand, the quivering may be ‘‘supciimposed” on the sucking 
ficquency, mainly on Ni, forming secondaiy waves on the mam oscillation 
The lange of Q is 40-100 per 10 seconds, although occasionally rhythms 
up to 190 wctc obseivcd. Although the highest fiequencics of R (and iV 2 ) 
and the lowest of Q are m the same legion the diftcicncc in amplitude made 
the disci iminations unequivocal in eveiy case In fact, no infant with R 
or N« frequency highei than 35 had a Q frequency lower than 60, which 
means that m each case there uas a constdeiable gap between the highest 
sucking and the lowest quivering frequencies The boideilinc towards low 
, frequencies is consequently well determined 

This is not so rowaids high fiequencics As mentioned, fiequencics over 



92 


JOURNAL OF GENETIC PSYCHOLOGY 


100 WC1C observed m two recoids. Both of them belonged to the "super¬ 
imposed" form On the one hand it is very unlikely that up to 10 complete 
oscillations with fairly constant amplitudes could be pioduced by resonance 
only in a considerably damped oscdlator. On the othci hand, one must beai 
m mind that rhythms of 150-190 arc within the legion of (oi even above) 
the natural ficquency of the appniatus Only a still more icliablc recoiding 
system will be able to decide whethei these high frequence aie true oi 
deceptive. Fortunately only two lecoids show these high Q' s, the rest is 
within the range of 40-100 pci 10 seconds One can safely assume that these 
frequencies are truly recoidcd as long as the output wave is fairly sinusoid 
Sonic of the quivenng lasted foi a fairly long time, up to and occasionally 
longer and five seconds Others consisted of 2-3 oscillations only I have 
chosen aibitrardy five as a limit and any quiveimg consisting of less than 
five oscillations was classified as "short" to difteientiatc it from "long" Q 
consisting of more than five oscillations As mentioned often 20 and more 
oscillations were counted in one gioup 

A further characteristic of Q is its frequency of occuncncc in the one and 
same record. To describe this I used an arbitiaiy scale staiting with 
"sporadic," through "some,” "many/ 1 and ending with "legular ” "Sporadic" 
means that perhaps only 2-3 pronounced 0’s could be observed in one lccord 
"Regular" means that almost every group of sucking showed some Q, 
usually as an arsis and/or tail 

In tins way I had four characteristics in terms of which to describe the 
phenomenon of quivering (a) Ficquency of the oscillation, noimal langc 
40-100 per 10 seconds (occasionally up to 190). ( b) "Long" or “shoit ** 
(c) Frequency of occuircncc in the record “sporadic,” "some" “many,” 
"regular/* (d) "Single" or "superimposed ” 

For classifying the Q ficquencies a similm system was adopt'd as used 
with the Nu A r y, and R frequencies The groups were up to 50, 50-70, 
60-80, 70-100, and ovci 80 pei 10 seconds. Here, too, almost all the infants 
were consistent. Of the 106 lccords, showing Q, only foui were "dis¬ 
crepant ” All the "disciepants” were oldei than two months and all of 
them belonged to the group of infants suffering fiom "intestinal disoidcis ” 
7 here is no intcidependence between the different kinds of discicpancy, 
e.g,, no infant discrepant with regard to N±, Nn, oi R was discrepant with 
regard to Q, The number of discrepant Ni lecoids is 13, amongst them five 
have Q frequencies. The number of N 2 discrepancies is 8, four of them 
have Q fiequcncies. There are six records “disciepant” foi R, llnee of them 
having 0. As mentioned, 53 per cent of all infants have Q frequencies and 
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consequently the above figuics pio\c that tlicie i& no intcuclalion between 
disciepancy and qinvenng 

Whereas "long" and “shoit” appealed to be mutually exclusive, ic, an 
infant exhibiting "long” 0’s showed haidlv any ‘'shoit” 0's, the opposite was 
the case with "single” and "supenmposed ” Veiv often the same infant had 
0 of both lands dining the same feeding. 

Of the 200 lcunds 89 showed no signs of 0, while 99 doubtlessly did, 
12 rccoids wcie classified as unceitam, of these in 7 it was possible to dctci- 
mine a fiequency with some probability and consequently these weic included 
in the analysis of the 0 lecords making a total of 106 

The distnbution of the infants shows the same pictme Of the 100 infants 
44 had no Q frequencies, three were uncertain and 53 showed doubtless 0’s 
0 behaves in a quite dilfcient way to that of N h N*, oi R. Fiistly, it 
dues not seem to he influenced by age Almost cveiy age gtoup has about 
the same pioportion of 0 babies, l.c , 50 pci cent 

Tabic 8 shows the distribution of the 0 and uon-0 infants with legard 
to the natuie of tlicii illnesses. 


TABLE 8 



Total 

No£> 

Un¬ 

certain 

!? 

No Q 

% 

Un¬ 

certain 

0 

Normal 

18 

5 

1 

12 

28 

5 

67 

“Other” illnesses 

17 

9 

1 

7 

53 

6 

41 

Respiratory illnesses 

7 

1 


6 

14 


86 

Respiratory and 








intestinal illnesses 

9 

4 

1 

4 

■W'/z 

11 

44^ 

Intestinal illnesses 

10 

18 


22 

45 


55 

Intestinal id 








“otlici” illnesses 

4 

3 


1 

75 


25 

Irritable illnesses 

S 

4 


1 

80 


20 

Total 

100 

44 

3 

53 





As the analysis of the 200 records shows almost exactly the same piopor- 
tions in the following only the 200 records will be discussed. The lcmatkablc 
featuic is the high percentage of 0 infants among the "normal" and the 
"xespiiatoiy” group, about 70 per cent As the contiol gioup of "rcspiratoiy-j- 
intcstinal” disorders shows a low pcicentage (in 200 records) or the aveiage 
percentage (in 100 infants) I am unceitam about the significance of these 
proportions. In fact, it is very unlikely that 0 has really any correlation 
with any of the examined qualities and the above propoitions aie probably 
incidental 
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Although theic is a shallow maximum of Q infants about the middle 
frequencies of Nu . c. s 12-18 pei 10 seconds, the variation is so little that it 
ptobablv should not be considered as significant Piobably the same is true 
foi the coi relation between the R phenomenon and Q Although infants 
with Ni -f -R fiequcncies only show the highest incidence of Q infants 
(63 per cent) the diiteience to the average of 40-45 per cent is pci haps 
not gicat enough to justify biological infetcnccs A further aigumcnt foi 
the incidental n.itme of these figuics is the complete lack of any conclation 
between the fiequcncies of Q on the one hand and the fiequencies of A^i, A^o, 
and R on the othei hand The most likely inference is that quivering is 
an independent and veiy likely archaic quality of the individual infant which 
is not influenced by maturing and shows no coi relation to the sucking fie¬ 
qucncies, ot to the disposition to ccitam illnesses 

If we accept this view the quivcnng can be described as a peculiarity of 
about 50 pet cent of all infants, caused by a sort of clonus of the tongue 
The usual range is 40-100 pci 10 seconds, the distribution of the frequencies 
showing a flat bell-shaped cuivc with the maximum at 60-80 per 10 seconds, 
Ncithci the shape noi the maximum of the curve shows any cot i elation with 
othei charactcusties of the infant 

The other three charactciistics of the quivcnng are interrelated, though 
not one of them shows any correlation with the frequency of the quivering 

As mentioned above quivcnng may occur by itself, “single” oi may be 
“superimposed” on the sucking wave These two characteristics aie not 
mutually excluding, the same record as often as not shows both Still theic 
is a strong correlation between “long” and “single” on the one hand and 
“slioit” and “supeiimposed” on the othei (see Tabic 9). All the “long” 


TABLE 9 


0 

Regu- 

lai 

Many 

Long 

Some 

Spo¬ 

radic 

Total 

Rcgu- 

lai 

Many 

Short 

Some 

Spo¬ 

radic 

Total 

Total 

7 

37 

7 

3 

54 


12 

20 

20 

52 

tangle 

Supci - 

7 

36 

4 

3 

50 

— 

4 

S 

7 

16 

imposed 

6 

26 

3 

1 

36 

— 

12 

17 

15 

44 


Q's (except one) in the “regular” and “many” gioups are single as well 
If we sum up all the “long” Q 's the percentage of “single” is 93 Amongst 
the ‘short’' Q’s only l /z-/\ aic “single,” the total pciccntagc being 31 
Wheicas m the “long” group the numbci of the “supei imposed” is always 
smaller than that of "single," the leverse is the case in the "short” gioup 
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The pioportion of “supci imposed” amongst the “short” is 85 per tent, among 
the “long" 67 per cent 

Bchavioi with icgaid to Q was the only tiait which was found to be 
influenced by sex Among the 53 hoys quivering was obseivcd in 23, i e , 
in 39 pci cent, amongst the 47 gnls in 31, ic, in 66 pci cent. The Q 
frequency shows the similar flat hell-shaped distiibution both with boys and 
gnls The maximum of the curve is at 50-70 with boys, at 60-80 with gills, 
the dirteiencc, however, is so little that it is veiy unlikely to be significant 


TABLE 10 



Rcgu- 

l.u 

Many 

Long 

Some 

Spo- 

laclic 

Total 

Regu¬ 
lar Many 

Short 

Some 

Spo¬ 

radic 

Total 

Boys 

Single 

Snpei- 

imposecl 

lolal 


7 

5 

7 

2 

1 

3 

1 

l 

1 

10 

7 

11 

3 

3 

2 

4 

6 

1 

3 

3 

3 

10 

12 

Gnls 

Single 

3 

10 

1 


1+ 

2 

1 

2 

5 

Super¬ 

imposed 

3 

6 

1 


10 

4 

3 

5 

12 

1'olnl 

3 

11 

2 


16 

4 

4 

7 

IS 

Boys and Gnls 
Single 3 

17 

3 

1 

24 

2 

3 

3 

8 

Supci- 

lmposcd 

3 

11 

2 

1 

17 

7 

7 

8 

22 

Total 

3 

18 

S 

1 

27 

7 

10 

10 

27 


Table 10, which is constiucicd similaily to Table 9, shows that the pre- 
poiuleiance of gnls is genetal, in practically evciy group wc find moic gnls 
than bovs Another symptom of the prcpondciance of gnls is that all 
“rcgulai” (7's aic girls, and that in the “many” gioup the latio is 3 2 in 
then favoi This prcpondciance, howcvci, docs not altei the proportions, 
which—eithei foi boys oi fot girls—aic almost exactly the same as in Table 9 
All the long Q\ (except one) in the “regular” and “many” groups aic 
"single” as well If wc sum up all the “long” Q’s the peiccntage of “single” 
with gnls is 88, with boys 91. Amongst the “shoit” Q*s only are 

"single,” the total peiccntage with guls is 33, with boys 25 While in the 
“long” group the niunbci of “supenmposed” is always smaller than that 
of “single,” the lcvctse is the case in the "short” group The peiccntage of 
"supenmposed” amongst the “shoit” is 80 with gnls, 83 with boys, amongst 
the “long” 63 with gnls, 64 with boys 
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A piobable explanation of these observations is that each Q infant has 

a chaiacteiistic frequency of quivering and a chaiactenstic inclination to 

quiver. Those in whom this inclination is strong have Jong pcnods of quiver¬ 
ing, quiver fiequcntly and even while pausing Those with a weak inclination 
have short periods only, qutvci occasionally 01 even rarely and more likely 
when they are sucking anyhow Those with a still wealcei inclination make 
Up the "iincatain" gioup, and lastly there aie infants with no inclination 

at all Table 11 shows that about half of the infants have no inclination 


TABLE II 



Records 

Infants 

Hoys 

Gnls 

No Q 

89 

44 

29 

15 

LJnceilain 

5 (+7) 

2( + l) 

1 

1 ( + 1) 

Q , 

Sporadic 

23 

11 

4 

7 

Some 

2S 

15 

9 

6 

Many 

48 

25 

10 

15 

Regular 

7 

3 

•— 

3 

Total 

200 

100 

53 

47 


The figures 111 brackets denote infants with whom a frequency could he made out 
With some certainty and who therefoie were included with the Q infants 


to quivering, about a fourth show a weak, and a fuithei fourth a strong 
inclination Girls have not only a greater inclination for Q but also, if they 
quiver, they quiver more often though not longer than boys 

There has been much discussion about the lelation of sucking to bicathing 
It was thought therefore interesting to examine whether quivering and 
breathing had any influence on each other With sevcial infants sucking 
and breathing weic simultaneously recorded with the Polygiaph The two 
rhythms were found to be completely independent from each other. 

D. Grouping of Sucking Beats and Pauses Duration or 
the Feeding 

(Symbols F, A1, G, P, I, II, III) 

The phenomena described in the previous chapters, AT AT R , Q , were 
found to be fairly constant in the same infant, i e., if we find m one record 
certain frequencies of Ni, etc, with few exceptions, rccoids of subsequent 
feedings will show identical or neaily identical fiequencics. The phenomena 
described in this chapter behave in a different way. Although there seems 
to be a tendency to keep them constant, this tendency appaiently cannot be 
very strong, certainly much less stiong than the one controlling the fre¬ 
quencies mentioned above. 
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1. Duiation of Feeding 

As discussed above, after some trials I gave up to lccord the late of con¬ 
sumption, and instead of it only the time of feeding fioin start to finish was 
measured (Symbol F) Fiom the beginning it was obvious that F was 
not characteristic of the individual infant Babies who finish then bottle 
in a very short tunc one day may take ages the next day. Closer observation 
disclosed that a miinbei of external factors may influence the duiation of 
feeding The most impoitant amongst these arc. (a) the teat (new and 
stiff, old and soft, easy going or not, large 01 small hole, etc ), (i) tcmpeia- 
turc of the milk, (c) position of the infant (habitual 01 new, in his cot 01 
on the nurse’s knees, unattended or helped by the nurse, etc ) , (it) “wind” 
(some infants had to be made to sit up and bicak wind 2-3 tunes during 
one feeding, otheis not once), (<?) mood of the infant, (e,g, sleepy, very 
hungry, impatient because bottle was somewhat late, nutated by some patho¬ 
logical oi theiapeutical process, etc), (/) changed food (especially with 
“intestinal” infants often a numbei of dittcicut foods have to be tiled out) 

Some of these factors aie contiollable by the expenmentcr, others not, and 
still furthci ones arc possibly unknown to him Moicovci, to contiol the 
few contiollablc factors (e g , position of the infant, nature of the teat) 
would have been a considerable ovcrvvoik for the nursing staff and thoefore 
every attempt at being moic exact than the noimal hospital routine was 
abandoned after a few vain attempts. After all, the sucking rhythms weic 
kept constant undci normal hospital loutine and it was thought interesting 
to obscive which other chaiactenstic would behave in the same wav 

As the external factois could not he kept constant, a very fine classification 
of F would not have had much significance Therefoie all the times consid¬ 
ered as practically average or “noimal” were taken togcthei and contrasted 
with too long and too shoit feeding times Five-15 minutes were chosen as 
limits of the aveiagc or “noimal” group, the two other gioups being under 
five and ovci 15 minutes respectively Only 18 iccoids finished under five 
minutes, 118 belonged to the avetage gioup, and 64 needed more than 15 
minutes 

In spite of F being not absolutely characteristic of the individual infant, 
ceitaur correlations are obvious Young babies in general tend to need a 
shortet tunc, not one under tbiee weeks old went beyond 15 minutes 
Whether this is due to “maturation” oi to “selective sampling,” or simply 
to the fact that very young babies arc fed more often and thciefoie the 
amount of one feed is smaller than later, was not investigated 
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Natme of illness and state of health do not seem to have any influence on F 
On the othei hand, the influence of the sucking frequencies is unmistakable. 
Slower rhythms con elate in gcncial with quicker finish, higher frequencies 
with slower. Tins is equally true foi N i as foi N» and R "Rcgulai” and 
"many" tend to conelate with a tendency to longci F’s. I do not think that 
this couclatioa has a high significance, in any case it tends to show that in 
some wav high fiequcncies do not mean quicker 01 bettci woik, but possibly 
arc the sign of a general irutnbihtv. 

2 Behavioi Aftei Finishing ike Feed 

It was only during the suivcv that I began to icgistci systematically the 
behavioi of the infants after they emptied the bottle completely (Symbol 
Aftei F). Some of them stopped sucking as soon as thcie was no more milk 
in the bottle. Scveial of this gioup fell asleep very soon, others played and 
cooed cliceifully, while othcis began to cry Another group consisted of 
babies who continued sucking in spite of theic being no more milk This 
gioup too fell into several subgroups Some went on with the same rhythm 
as if nothing had happened. Others changed ovei to quicker frequencies, 
corresponding to their chaiacteristic No 01 R lhythm, in a numbei of them 
the N• rhythm was only observed when the bottle was empty. Anotliei 
subgroup changed the shape of their sucking wave aftei F Whereas pre¬ 
viously the wave was tile usual one, ie., almost symmetncal with slight 
predominance of the positive (pressure) half, after finishing the food the 
wave became predominantly negative (a leal sucking wave). Often the 
rhythm and the negative wave occurtcd togethei 

These featmes wcic not included in the statistical survey (a) because 
they were not sufficiently constant in the same infant and, (b) because, for 
diftcrcnt reasons, the recording had to be interrupted at the end of the feeding 
in a numbei of cases, eg , the nuise, feeding the baby, was already overdue 
and had to rush away to attend another baby, an infant who usually finished 
in 5-10 minutes, without warning went on sucking for 30-40 minutes and 
another infant was waiting for me crying with hunger, etc. 

3 Gionps and Pauses 

Infants differ in the way in which the groups of then sucking movements 
are built up and in the way in which these groups arc separated by pauses 
The possible configurations are cmbairassinglv manifold 

a Pleight of amplitude of sucking (Symbol A) This may be high, 
medium, or low Although hcie, too, a tendency to keep the height of amph- 
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tilde constant was unmistakable, the influence of accidental factois was so 
great that it was decided not to include it in the suivcv 

b Shape of sucking wave. Fnstlv, it may be symmcti ical, mainly posi¬ 
tive or mainly negative The svminetucal wave with slight predominance 
of the positive half was the one obseivcd most frequently This feature, too, 
was contioiled by inhcicnt tendencies as well as by external factois One 
factoi was mentioned in the pievioux section, the behavior of ccitam infants 
after F, Anothei occasion for negative amplitudes was the incidental blocking 
of the hole of the teat by some clot in the food Ilaid going teats too favoi 
negative predominance As the idle of such external factois seemed to be 
the 11101 c decisive one, this featuic was not included m the smvey 

Secondly, the form of the wave was found to be diftcient It was peaked 
or loundcd off, almost sinus, it may have a moic 01 less flat plateau at 
the maximum and/oi at the minimum, it may be completely smooth 01 slightly 
undulated by secondary oscillations All not sinusoid features of the lccords 
had to he excluded fioni the suivey 

t Pause 1 ! (Symbol P) The majontv of the infants did not suck con¬ 
tinuously When not sucking sonic infants icsted, the pen not moving from 
the 0 line With othcis the pauses were filled out mote or less completely 
with Q , othcis again showed it regular not sinusoid oscillations of very small 
amplitude similai to the occasional sccondaiy oscillations of the sucking 
waves, mentioned above undei (b) It is likely that the two kinds of waves 
have the same ongm, this assumption, however, could not he followed up 
With some infants all three kinds of pauses weic observed 01 the same pause, 
especially if longci than 1-2 seconds showed all three featuics 

d Length of pauses This varied considerably Some weie vciy short, 
lasting foi not quite one second, othcis were vciy long, going oil for even 
a couple of minutes Practically all the intermediate lengths wete also 
obscived Not only the length of one pause vaiicd but also the sum total 
of all the pauses dunng one feeding With some infants pauses occupied 
only a negligible fraction of the total feeding time, with othcis the proportion 
was almost the icvcisc. The interesting thing is that this proportion was 
entirely independent of F Even with vciy long F the sum total of all 
pauses could be compautively short In spite of vatious attempts I could 
not devise a satisfactory system foi classification of the pauses and conse¬ 
quently this featuic had to be omitted from the smvey 

e Gioups of sucking beats (Symbol G). This, too, vaned considerably 
in length Some groups lasted foi seveial minutes without any pause, others 
only for a couple of seconds With certain infants each gioup was intio- 
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duccd by a lnghei than the basic ficquency, restart phenomenon Some infants 
with N 2 frequencies had the peculiai featuie that they sucked in long gioups 
with Ni, in short gioups with N» ficquency Otheis showed N 1 and N 2 
frequencies m the same gioup Others again, had two diffcicnt amplitudes 
associated with the two iV’s, usually the smaller amplitude with N 2 . The 
sum total of the length of all the sucking gioups natuially vaiicd conversely 
with that of the pauses Theicfoie everything said under ( d ) can be re¬ 
peated here mutatis mutandis. As all these features did not appeal to be 
constant chmactciistics of the individual infants, they were not included in 
the statistical suivcy 

f Relation of gioups and pauses. The alternation of groups and pauses 
gives a characteristic pattern to each recoid As m the beginning it was 
thought that these patterns might be chaiactcnstic of the infant, scveial 
attempts were made at descnbuig them in tcims that would allow them to 
be treated statistically The one chosen ultimately was based on the relative 
length of groups to pauses. The following patterns were taken as types, 

(a) almost continuous sucking, hatdly any pauses (Symbol- Hardly P) ; 

(b) Almost continuous sucking, with interspersed short pauses (Symbol 
Int. P) , (c) Groups of sucking alternating regularly with shoitcr pauses 
(Symbol- Reg. G>P); ( d) Groups of sucking alternating regularly with 
longer pauses (Symbol: Reg G<P ), (e) Gioups of sucking alternating 
lnegularly with shorter pauses (Symbol: Irr G>P); (/) Groups of suckmg 
alternating irregularly with longei pauses (Symbol Iir (?<P); (g) Long 
pauses interrupted by irregular very short gioups or only single beats 
(Symbol: P-j-bcats). 

It was possible without difficulty to classify the patterns according to this 
system, Sonic rccoids showed only one pattern, others two or even thice 
(Symbols I, II, III). The adult mind would expect that the infant would 
start with vigorous sucking and finish with giadually diminishing vigoi, or 
after a pause or a period of less vigorous sucking, i.e., aftei some iest, would 
icturn to his initial pattern Tins is only paitly tiue. A number of infants 
begin with iricgulai sucking and change over to regular sucking later in 
the feeding, This docs not seem to be con elated with the duiatton of the 
feeding 

Although there is an unmistakable tendency to keep to one pattern, this 
tendency does not seem to be vciy strong As it will be shown later, the 
sucking pattern is more variable than the chaiactcnstic frequencies of the 
infant. 
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Tables 12 and 13 analyze the influence of the age and of the state of 
health of the infant on the sucking patterns 


TABLE 12 
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If we take the two first groups ("Hardly any pause” and “Interspersed short 
pauses”) togethci, the tables show that about half of the infants start with 
fairly continuous sucking; a furthci quartet, though making regular pauses, 
still keep up a constant purposeful cffoit Only the last quarter of the infants 
show megular or slack effort Age does not seem to have a considerable 
influence The influence of the infant’s state of health is not veiy great 
though unmistakable The highest incidence of iiregulai oi slack patterns 
is in the group of “intestinal and respnatory disorders” and in the group 
of “irritable infants,” the lowest is with the “normal” and with the 
“respiratory disorders” gioups The diffeienccs, howevci, me not very great 
and possibly they ate not significant 
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Grand total 200 
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E Constancy or Ciiaracieris’iic Features or Behavior 

Moie than one rccoid was obtained fiom 51 infants The following 
chaiacteristics weic used in examining whctlici the infant was constant in 
his behavioi 01 not* the basic frequency, the lestait frequency, the second 
frequency, the quiveung, the time to finish the feed, sucking patterns 

Of these chaiactenstics the fiist four showed a considerable constancy 
under routine hospital conditions, whereas the last two were obviously less 
constant Consequently, it was decided to use only the first foui chniactci- 
isIils as cntciia fm constancy of the infant's behavior The cjuivcung consists 
of foui different component clwractci istics, namely* its ficqucncv, its length, 
the ficqucncv of its otcuricnce, and the quality of "single” 01 “supciimposed ” 
In Lius wav there weic seven diftcicnt fcatuics available foi the examination 
of constancy Foi desciihmg the diftcicnt degiees of constancy an athitiaiy 
scale was used consisting of the four i.inks identical, almost identical, 
similar, diftcicnt 

Basic frequency is neccssaiilv present in cvciy lccotd, the second and the 
1 cst.itt ficquency, and the quiveung may oi may not be piescnt Rccotds 
wcic called "identical” if in all of them the same fcatuics weic piescnt 
(oi absent) if not rnoic than one ficqucncv was disciepant “Almost iden¬ 
tical” weic classified lecoids which showed two disciepant frequencies and/oi 
one chaiacteiistic featme was absent (oi piescnt) contiary to the otlici 
iecoid(s) In these two classes the disciepant ficquencies wcic allowed to 
extend to the next group only If the discicpnncy extended beyond the next 
gioup of ficquency and/oi one chaiacteiistic was missing the lecoids were 
called “sitnilai ” If the difteiencc was still greater the records wcic called 
"diftcicnt " In certain cases it was impossible to decide whether a certain 
frequency should be called A r o nr R , consequently N 2 and R fiequcncies 
wcic occasionally grouped togclhci when examining whether the infant’s 
behavioi was constant 

Table 1+ shows whcthci these lanks aie influenced by the numbci of 
iccotds taken with the same infant 

If we gioup '‘identical” and “almost identical” behavioi together, about 
90 per cent of the infants examined show a great constancy, of the remaining 
10 per cent, a further six pci cent aie fanly constant, and only 4 per cent 
are inconsistent The distribution does not seem to be influenced bv the 
numbci of lecoids taken, if there is any con elation at all the series with 
the higher numbci of records tend to be moie consistent, 

Thicc moie possible factors of influence arc the mteival between the fust 
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TABLE 14 
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and the last record of the senes, the age of the infant, and the nature of his 
illness, Tabic 15 analyzes these data. 

To show that the 51 infants With multiple records aie not a selected 
gioup, in the last but one row of Table 15 I entered the distribution of the 
whole material, i e , of the 200 recoids into the same groups as the infants 
with multiple recoids As 51 is nearly one quarter of 200, these figuics 
were divided by four and entered into the last low of the table, The 
comparison of this last row with the iow of the totals shows that the 51 
infants arc a good sample of the 200 records. 

The fiist two sections of Table 15 show that neither the age of the 
infant nor the interval between the fiist and the last lecoid of the senes 
have any influence on the constancy of the infant’s behavior. A further 
important fact is that neither the actual state of health noi a change from 
ill-health to lecovciy have an influence on the constancy. As this is a negative 
feature I did not construct a table These three facts are perhaps the most 
important results of this research, because they mean that even at such an 
caily age certain patterns of behavior are individually constant, arc chaiac- 
tcristic of the individual. 

In the group "identical" and "almost identical” the numbci of boys and 
girls arc equal. In the two other groups the boys prevail, the pioportion 
is 4 to 1 As the numbeis are very small I cannot decide whethei this 
distribution is significant cr incidental 

The last two sections of Table 15 show a different picture All the 
infants of the “similar” and the “different” groups had some intestinal 
disordcis And even in the group "almost identical” the percentages of the 
intestinal infants is 27 as compared with only 22 with the not-intestinal 
infants. Conversely in the "identical” group the peicentage of intestinal 
infants is only 57 against 78 of the non-intestinal infants. 

To sum up: infants show a remarkable tendency to use the same fre- 
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qucncics foi sucking and for quivering in subsequent records The only 
gioup showing a less stiong tendency aie infants with intestinal disorders, 
and there aie indications that boys may be less consistent than girls 

F. Influence of External Factors 

In oidei not tu cause unnecessary woik to the nuising staff, the noimal 
hospital routine was accepted as envnonment and no attempt was made to 
make it moic exact That means that the infants were fed approximately 
the same time eveiy day, in the Duchess of Yoik Hospital the 3-houily 
habies at 6, 9 am, 12, 3, 6 and 10 pm ; the 4-hourly babies at 6, 10 am , 
2, 6 and 10 pm , in Si, Mary’s at 7, 10 am , 1, 4, 7 and 10 pm Infants 
wcic lccoiilec! at all of these times except the eaily morning times The 
feeding time was found to have no influence on the chaiactenstic behavior 
The food was prescribed by the physician in chaigc of the infant and no 
attempt was made to inteiferc with this Several times I was able to lecoul 
the hist expci icnce with a new land of food and on two occasions the very 
fust bottle in life Except foi signs of annoyance the nature of food had 
no effect on the chaiactenstic behavioi 

The same was Hue for the influence of the teat and of the tempeiatuie 
of the milk Teats when Hist used aie naturally stiff, the hole comparatively 
small, when sterilized a few times they become soft and the hole becomes 
largci New stiff teats vield milk with some difficulty only, old soft ones 
often allow a constant flow. If the hole was too laige, often the sucking 
frequency became blurred because of the constant easy flow, but nevci 
changed. Vciv stiff teats caused occasionally signs of annoyance Too cold 
or too warm milk was either iefuscd oi sucked with annoyance, the same 
was true for a disliked food oi for a teat that became blocked by the food 
Change of teat or warming up of the milk to normal tempctalurc made 
the signs of annoyance disappear but did not change the charactciistic 
behavior. 

Some child ten sucked without any fuss, starting as soon as the bottle was 
given to them and finishing with the last diop of milk oi often continued 
to suck even after that Otheta were lcluctant, restless, or played about. 
With some these chaiactenstics were fairly constant, with othcis changing 
Some of the babies lost the teat or pushed it out of their mouth, a few of 
them lccoveted it spontaneously, others waited till it was given back to them 
This behavioi was not constant either, and did not influence the character¬ 
istic features 

Some babies iefuscd to suck at all unless the 


nurse attended them during 



MICHAEL HAUNT 


107 


the whole feeding pencil Most of the nuiscs have the device of moving the 
bottle lhythuucally up and down thus stimulating the infant’s mouth with 
the teat This is a sound psychological help, the lhythmic movement: usually 
stimulates a sucking response It was interesting that almost all the nuiscs, 
without consciously knowing, used lhythms conesponding to AT of 12-16, 
ic, 1-1 / pci second Moic than 50 pci cent of my rccouls use these 
frequencies A iuithci interesting fact was that m *.pile of this thythm im¬ 
posed by the nutse, when the baby began to suck, he sucked with his indi¬ 
vidual ilivtlim uninfluenced by the external, ailificwl one. 

In tins chaptci il was nienttoiicd scveial times that infants occasionally 
show signs of annoyance in then lecuids of sucking. Theic arc scveial such 
signs and they may he piescnt jointly oi scpaiately. The most impoitant of 
them is the giadual changing o\ei fiom Ni to N> ihytlims Fust N>> gioups 
appeal amongst Ni gioups, ihcic may be an alternation of N i and A r » gioups, 
then moie and more Nj appeals, and finally whole pcuods show nothing 
hut N> (and R) The amplitude in m.h cases cithet tends to mciease till 
maximum oi the shape of the oscillation giadually changes to negative 
Othci signs of annoyance aic the hi caking up of the legulai patterns of 
sucking A very charactciistic configuiation is shot t gioups of maximal 
amplitude consisting of R -f- A 7 u fiequencics and lasting foi 2-4 seconds sepa¬ 
rated flom one another by pauses of 1-2 seconds Another configuration is 
iriegular sucking with haidly any gioups and badly defined ihytlims occa¬ 
sionally leading to the pattern "long pauses and single beats,” and then to 
complete lcfusal These signs aic possibly chaiacteiistic of the individual 
infant, but undei hospital conditions it was not possible to study them 
systematically Annoying bailies has the effect of using up then encigies foi 
useless woik and possibly conditioning them to dislike their food Especially 
with ill and undcrnouiishec! infants such expci imcnling is not admissible, 

It is inteicsting that these signs of annoyance are almost identical with 
those aftei F Pci haps finishing a meal is always annoying foi an infant 

G Premature Infants 

Fifteen pieniatuic infants with 26 lecords weic included in the suvvey, 
as it was thought that they may icpresent simpler conditions Of these six 
were boys and nine gills. Eight (foui boys <uid foui girls) infants with 
11 lecords were youngci than one month, the tcmaining seven, with 15 
iccoids, were between one and foui months old 

In Tables 15-17 all pieniatuic infants aie compnied with those younger 
than 1 month 
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TABLE 16 
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Tn all the sucking fiequcnucs tlie simpler rhythms prevail, so the lowci 
frequencies in N i, N* and R About 50 pci cent of the infants have no 
second 01 restart frequency (as complied with 24 pei cent in full-tune 
babies) In all these respects the young picmatuic babies show still simplci 
conditions. With regaid to Q thcie appeals no such tendency The piopor- 
tion of the no Q to the Q in fruits is slightly lowti than the average of all 
200 iccoids, all the frequencies arc present, the high ones as well as the 
low ones It is icmarkablc that there is no “spoiadic” Q and thcie aic three 
“legulai” Q\ (much above the avciagc), but in the remaining two gioups 
the disLiibution is about the avciage with vuy young picmatuic infants 
thcie aic no "long” and “single”, this is possibly due to the immaturity of 
these infants Their available encigv may not be sufficient to allow them 
to go on quiveimg foi a long time oi foi quiveimg dining a pause. Tins 
explanation is m good agiecmcnt with the distubution of these fcatuics in 
oldci piemature infants which does not tliffci in any wav fiom that of the 
full-time infants 
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Almost 50 pci cent of the prematuie infants was recorded only once, conc- 
sponding to the avenge figure of the suivey, Thcie was not one “different” 
or “similar” behavior, the distribution beLween the otlici two groups is 
veiy similar to that of the whole suivcv Which means that the constancy 
of behavior is lilcclv to stait in the earliest time of infancy The question 
to decide is whether the beliavioi changes-about the age of 4-6 weeks oi not 
Sex had no influence on the chaiacteristics described above, with the excep¬ 
tion of Q. Of the nine Q babies, six weic guls and only thice boys All 
thiec “single” Q babies weie girls and so vveie all the four “long” Q babies 
Of the thiec “many” O 's only one was a boy, and all the infants with 
“legulai” Q were gills. This is another aigumcnt that the quiveimg is a 
veiy archaic phenomenon and even in its earliest form there is a marked 
sex difteiencc 
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II Summary and Conclusions 

The aim of tins investigation was to examine whether indisputable objective 
data could be obtained about individual diftcicnccs of bchavioi m caily 
infancy. Sucking of bottle-fed infants was chosen as the most promising 
held of icsenrch and a method was devised to lccord objective traits of 
the sucking behavior Thioughout this investigation only data actually 
lecmded wcic coiisidcied, no subjective descnption was allowed to influence 
the findings 

It was found that the sucking bchavioi of infants is consideiably moie 
complex, but at the same tune mote constant in its details, than descubcd 
luthcito Although seveial, picvious.lv unknown, phenomena were discovcicd 
(lining the woik, the most mipoitant icsult is pcihaps that certain tiaits 
of the sucking bchavioi manifest a remaikahle constancy All these constant 
tiaits arc of the uatmc of ihythms EacJi infant seems to possess his indi¬ 
vidual rhythm (m ihythms) and keeps up its fiequency even under widely 
vaiving conditions 

Sucking is a lepetitive action. Apait from vciy few exceptions the repe¬ 
titious aie lhythrmcal. The lowest—and most frequently used—rhythm is 
the basic frequency (AT) Some infants do not use any other frequency, 
and even with those who do at least about 80 per cent of the sucking is 
performed in the basic ihvlhm Its iangc in the whole matenal is 8-20 
(raiclv 6-25) per 10 seconds A number of infants keep a very strict 
rhythm not varying bv more than 1-2 beats per 10 seconds duiing the whole 
feeding Most of the infants (except t'/i per cent) kept tlieii basic fie- 
qucncies constant within 4-5 beats per 10 seconds even in successive lecoids 

The next higher rhythm—desenbed here for the first time—is the testmt 
fiequency ( R ) and the second fiequency (AT) After a pause some infants 
start sucking with a lugliei rhythm winch gradually slows down—in 1-4 
seconds—to the basic ficqucncv Tins was called the restart phenomenon 
In ccit.iin infants this higher fiequency shows a tendency to peiscverc espe¬ 
cially if tile infant is annoyed oi not quite at ease; this lhy.thm of sucking 
was called the second fiequency Veiy exceptionally (two, peihaps thice, 
of my 200 iccords) one infant may use only tills AT during the whole feed¬ 
ing, hut usually the pioportion between sucking in N > and sucking m AT 
is less than 1 5 About 25 pei cent use only A r i, and 75 per cent in addition 
to AT eithei R or AT oi both The range for AT is 15-30 (laiely up to 40) 
per 10 seconds, for R 13-35 (lately up to 50) per 10 seconds Both the 
AT and the R frequencies weie kept constant bv the infants in a similai 
way to the basic frequency 
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The most mteicstmg discoveiv of this icscarch is a vtiy fast lhythm of 
smallci amplitudes than that of sucking It may occui when the infant is 
pausing 01 it may be superimposed on the sucking movements propel Its 
lange is 40-100 (pcihaps up to 190) pci 10 seconds It has nothing to do 
with the intake of food I called it quivmng (Q) because it is pioduced 
by a clonus of the tongue About 50 pci cent of the infants show it, it is 
moie frequent In girls than in boys But whctliei boy oi gul, the infant 
keeps tile frequency of its quivcnng constant. 

These foui ihythim— N i, Afr>, R and Q —baldly varied in the same mfant 
undei loutinc hospital conditions Theic is also an unmistakable tendency 
in the infants to keep a number of other features of then sucking behavior 
constant, the influence of vaiious external factois, however, was great 
enough to change them considciably Scvcial such not quite constant fealuics 
were investigated: the tunc needed foi the whole feed, the shape of the 
individual sucking cuivc, the amplitude, the length and the sum total of 
pauses, the sucking pattern built up of gioups of sucking movements, and 
of pauses 

Some of these features, as the sucking patterns and the shape of the 
sucking curve, wcie fairly constant, while otheis like the amplitude, the 
time, the length of pauses, etc, were found to be most vanablc, le, easily 
influenced bv external factors 

A capnciously varying response to an external stimulus is just as much 
pait of "individual behavior” as a fanly constant feature A full descrip¬ 
tion of individual behavior must take account of both kinds of icsponses 
As a fust approach, however, it is advisable to use only the "constant” 
features foi the dcsciiption If the frequencies N 1 , AN, R, and Q aic used 
as criteria the following types cmeigc from my material 

1 "Nonnal" infants Low basic frequency up to 14, low lestart fre¬ 
quency not higher than 20, haidly any N-> No discicp.mcy either in N 1 
or in R-No 

2 Infants suffeung fiom "vaiious’' disoideis' Hardly any difteiencc 
from Type 1, peihaps both N 1 and R slightly highei. 

3 Infants suffenng from "lespnaioiy” disoideis Middle-high basic fre¬ 
quency about 10-18, middle high N> and R up to 25, tendency to be dis- 
cicpant in Ni, tendency to have both AT> and R frequencies in addition to 
N 1 (especially in infants suffeung from both lespiratoiy and intestinal 
disoideis). 

4 Infants suffering (torn "intestinal” disoideis• Basic frequency up to 
25, middle to high and R up to 40 (even lughci), tendency to be dis- 



112 


JOURNAL or GENE lie PSYCHOLOGY 


acpaiit m N* and Q frequencies, tendency to have both N 2 and R fre¬ 
quencies in addition to Ni. Often 11 regular patterns of sucking Tendency 
to inconsistent liehavioi 

5. "bntable 1 infants High N 1 frequency 15-25, middle high W 2 oi R, 
no discrepancy m oi N% (R) Tendency to irregular patterns of sucking 

In all these five types boys and gnls behaved in the same way During 
the whole investigation only two traits wcic discovered on which sex had 
any influence One was that four of the five infants with inconsistent 
behavioi, ie, those whose rhythms were not quite constant in successive 
records, were boys The olliei tiait was that gills quivcicd more frequently 
than boys 

Returning to the five types desenbed above, it is impoitant to bear in 
mind that ihc correlation between sucking behavior and natuie of illness is 
not absolute, and although often tecipiocal it is by no means always so 
Foi instance, all "in itabic” infants have high basic frequency, but many 
infants with high basic frequency are not “irritable”; on the other hand, an 
example of reciprocal correlation is that about 50 per cent of the young 
“normal” infants have a basic ficquency lower than 12 and at the same 
time about 70 pci cent of all the infants having a basic frequency lower 
than 12 belong to the “noimal” group. 

Such not really strict coirelation had to be expected foi three reasons. 
Firstly, no attempt at an exact diagnosis was made, e g., all soits of intestinal 
disorders if they were accompanied by diairhoca and/oi vomiting were taken 
together, in the same way all illnesses of the respuatory tiact were grouped 
together It is certain that in a number of cases the actual illness is only a 
symptom of a constitutional weakness, m other cases, however, it is the 
result of a serious mismanagement or of a massive infection One can expect 
only in the case in which the main factor is the constitution that the infant 
will behave tiue to type Secondly, any constitutional peculiarity is likely 
to be of quantitative nature, sonic infants exhibiting the specific symptoms 
to a gieater degice than othcis. And, thirdly, some of the "noimal” babies, 
though belonging to one of the “disoidci” gioups by their constitution, 
might not yet have tune to develop then illnesses If we add to all that a 
few unavoidably faulty diagnoses, we can say that the coitelations found 
in tins survey are significant 

It aigues well foi the validity of the findings that irregular behavior and 
complicated patterns of sucking were found to be associated with intestinal 
and lespiratory diseases. (It must be stiessed here that the sucking behavioi 
did not change at all during recovery or even aftei a complete cuie ) Aftei 
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all the mouth is the gate to the intestines and sucking the first step of 
digestion. Whcie we find «i tendency to digestive disoxdeis, we may expect 
an 11 regular sucking hehaviot Phylogcnetically the lespiratoiv tiact is a side 
channel of the digestive system, it cannot be a surpusc that icspuntoiy ill¬ 
nesses behave in certain respects in the same way as intestinal ones. 

Only bottle fed infants wcic recorded. Moicover, all of them wcie hospi¬ 
tal inmates, the majonty because of some illness, the rest (about 10 per cent) 
consisting of babies rccoidcd in the fust fmtmght of their life in a maternity 
ward. This is fai fiom being a icpicscntativc sample Because of the selec¬ 
tion this matciial contains moie extieme cases than the average population 
Consequently, a noimal population of infants would be moie unifoim, show¬ 
ing more simple foims and moie constant behavioi than my highly selected 
material 

The fact that the matcual included so many extreme cases mcicnscs its 
value foi the examination whcthci ceit.un tiaits of behavioi were duly 
constant. On the othci hand, its natuic made it impossible to find the 
solution foi certain othci problems One important question that had to be 
left unanswcicd is that of matuialion As no baby could be obscivcd con¬ 
tinuously fiom hath till the end of the second( 01 third) month, I cannot 
say whether the observed shift to highci frequencies about 4-6 weeks ot age 
is due to matuiation oi to selective sampling The second question is very 
closely related to the fast one Ccitain illnesses wcie found to be associated 
with ceit.an foims of behavioi The question is, whether the particulai 
foi in of behavioi is an inherent pait of the constitution, picscnt at a very 
caily age and the illness icprcsenting merely a pionounced hut not essential 
featuie of tile constitution which with propel care and some good luck could 
be avoided, or on the othei hand does the actual illness cause such a deep 
distuibance that the sucking behavioi cannot ictuin to its anginal simple 
foim foi some time, oi even foi life This is a highly important pioblcm 
but could be answercd only if a large number of infants were recorded 
fiom birth till at least three months of age. 1 

The quivering stands quite apait fiom the other rhythms. Although it is 
just as constant as any of the othei rhythms, no correlation could be dis¬ 
covered between the quivering and age, nature of illness, state of health, 
high or low sucking frequencies, rcguLu or irrcgulai behavioi, etc It seems 
to be an independent archaic featuie, which is cilhei present or absent in 

’Breast fed infants could be recoulcd too I do not think that it would cause con¬ 
siderable disturbance if once a week the infant is given a bottle instead of the 
hi east In this way it will not lie too difficult to obtain successive lecouls of a 
numbci of infants, eg, in a child welfaie clinic 
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the imlnuhi.il Tlic fust idea of a ps\cho-analyst is that it is self-indulgence, 
n soil of auto-ciolic pl.iv, a sign of stiong oial cioticism One of the theories 
of psycho-analysis is that one of the main innate difteiem.es between man 
and man is the diftcient stlength of the individual component instincts If 
it could be demonstrated that quivering is a sign of a stiong oial eioticism, 
it would be the first instance that the stiength of an instinct could be 
associated with a measuiable objective phenomenon An attempt was made 
at following up infants iccoidcd m 1942 with a view to examine which of 
them had developed strong oial symptoms 01 charactei tiails Uiifoitunaiclv, 
of the 28 infants only 11 could he tiaccd, which numbci was too small to 
allow any safe conclusions 

The main icsult of this investigation is that the most constant featuie of 
cailv sucking bchavioi is the infant’s chaiactciistic rhythm (oi ihvthms) 
Although there is genetal agicement amongst psychologists, anthropologists, 
musicians, ait-hisiouans, physiologists, etc, that lhvthm is one of the most 
archaic qualities of human life, there has been baldly anything wutten on 
differences in individual ihythm An example of this kind of appioach is 
the often quoted book by Kail lluchnei (9) which fust showed that all 
woik demands a ccitam ihythm and m fact is done in ihythm, irrespective 
of whethci it rcquucs one oi several woikcis Using Professoi Pear’s (34) 
woids- “rhythm in industiy may piovc to be as impoitant as in music” 
Anthiopologists and industrial psychologists followed up tins idea and a 
good deal of work has been done to find out—what is the rhythm demanded 
by the particular job and how can the woikci adjust himself to the pai- 
ticular rhythm Although individual differences weic soon discovered, the 
mam intcicst remained in the study of the external conditions 

Experimental psychology (33) showed a similai attitude It has been 
known from caily on that mental phenomena tend to be ihythmical Even 
nonsense stimuli, of equal stiength and equally spaced, aie perceived and 
remembered in ihythmical oidci (eg, metronome beats, nonsense syllables 
in a memory test, etc.). It has been found that it is extiemelv difficult to 
counteiact this tendency; in spite of the most elaboiate piciautions As tar 
as I could asccitain from the literature, the natuie of this superimposed 
ihytlmi and whcthei it is individually difteicnt, has not been examined 
Experimental psychologists, like the anthropologists or the industrial psy¬ 
chologists, tinned their intcicst towards the external stimuli and investigated 
which qualities favoi and which hmdei the pciception and the lemcmbenng 
of the external stimuli m any ihythmical oidci 

Allport, who with Vernon, made one of the most valuable contributions 



MICHAEL B\L1NT 11'l 

(2) lo the pioblcm of peisonal ilivlhm, says “Time and again, m cveiy 
sphcie . . the pioblcm of ihvthm lecuis It is a poorly defined subject" 

It is hoped that this investigation will be a eontilbution to the study of 
pcisonal lliythms Slicking, especially sucking from a bottle, is a set task, 
a woik demanding a particulai iliythm. Although the response of the infant 
is not independent fioin the external euunnstances, fiom the set task, still 
the response is made only in ccitain well-defined, individual 1 hythins fiom 
the earliest days of life on 

Psychological examination as well as theiapcutical analysis show that indi¬ 
vidual chaiactcr traits aic the effect of vaiious influences fiom bnth onw.uds. 
Every successful psychothci apv is a convincing pi oof that external factois 
can, inoie oi less deeply, modify the individual ch.uatlci Ncvcilliclcss, it 
is gcnciallv acknowledged that theio aic deeply looted, innate, constitutional 
differences between diftcicnt individuals. It is hoped that the findings of 
this investigation will contribute to a clcaiei definition of these innate 
diffcicru.cs, 

It is not within the sphcie of the pi esc lit papei to show how the diftcicnt 
individual lhythms have come to be adoptee! 'The impoitance of the findings 
is that individual diftcicncc m sucking bchavioi can be demonstrated in the 
vciv first days of life, and that these dittciciu.cs aic maintained and may 
form a basis of chaiactci traits. 

It would he mtcicsting to follow up the diftcicnt sucking types in later 
life with a view to studying then chaiacter development One may speculate 
whether infants with itrcgulai sucking patterns will develop into irritable 
types with temper tantiums, or children with one frequency only will be 
stiaightfonvaid, simple-minded adults, 01 those who quivei markedly will 
show one of tlic many dcnvatives of oial eroticism like heavy smoking, 
dunking, incessant talking, a sweet tooth oi insatiable appetite, giccd, or 
alternatively any of the icaction foimations, eg, being a teetotaller, etc 
We know too little yet, but it is possible that the study of sucking behavior 
may piovc to be a promising field in winch lo stdit such investigations 


My thanks aie due to Piofessor Pear foi his genuous help, encourage¬ 
ment and patience, to Mr James and Dr Sdilnpp for then sound, 
sceptical, but always friendly advice, to Di Janassy, without whose 
ever ready help this research would have ceitninly stlanded on more 
than one of the many mechanical difficulties, and last, not least, to the 
nurses of both hospitals who tolerated with good humor and foiheaiance 
my intrusion into their vs ell-settled and often sevcicly ovei crowded 
routine 
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QUANTITATIVE-SPATIAL APTITUDES AND MOTIVATIONS' 
CASE STUDIES XV-XVIII* 

Gum! Study, Deptn tmrnl of lf\gicnr, Haivaid Umvii sily 


F L Wrixs 


In accoidance with plans foinuilated in a picvious communication (10) 
ease studies have been presented to tllustiatc psychometric features of eases 
selected especially foi ps\cluati ic ti ail-iatings of Vcibal Facility without 
Sensitive Affect, I, II (10), Vcihal Facililv rfith Sensitive Afleel, III, IV 
(11); Inarticulate but not Physical Science Motivations, V, VI (12) , both 
Physical Science Motivations and Inaitiuilatc, VII, VIII, and of Physical 
Science Motivations but not Inaitiuilatc, IX, X (H) Foil* cases wcie 
then iccouiitccl who wcie especially distinguished foi verbalized psychometrics, 
with icfeience to any reJlcction of these features m the personal histones, 
XI, XII, XIII, XIV (14) The present anti concluding paper concerns 
loin cases, NV-XV1IT, in whom the quantitative-spatial complex was rela¬ 
tively developed psychomcti icallv, examined foi its reflection in then peisonal 
histories 

A. Case XV 

Like Case X, this man is one of tlncc sibs in a family of using economic 
status, liscn somewhat fuithcr than in the previous instance The main 
overt traits of the father arc verbal and to a lcssei degree social, though 
there is a hobby that is consistent with quantitative-spatial aptitudes It ic- 
appeais in the sun, hut the nmtuial factoi has to he discounted The mother’s 
traits aie pnncipally domestic and verbalized, and these complexes dominate 
the pictmes of the antecedents on both soles, no intellectual concerns aie 
mentioned, but as elsewhcic, these may have been frustrated by socio-economic 
factois Again, one of the sibs is on the side of verbalism and sociophilia 
In the othci a somatotoiuc component appeared dominant, with social aggies 
sions and comparative lade of intellectual motivations The position of this 
ease is thus distinctive, outside the father’s avocational interest, it resists 
a psjehogeme interpretation 

Almost no information is available on the early social life of this young 
fellow, which in these circumstances can be taken to mean that it had no 

♦Received in the liditoual Oflice on August 20, 1947 
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K*iy distinctive fcatuies Thcie was a notably early manifestation of mathe¬ 
matical intcicst and ability In early adolescence theie was somewhat moie 
than the aveiagc athletic participation, as well as earning pcifoimancc, and 
no evidence of other than a noimal social adjustment 

Initial impressions here seem to have been neutial, save that the psychiatrist 
was especially impressed with “cncigy, activity and noimality.” Foi the 
physiologist, lie lan less than thiec minutes on the tieadmill, building up a 
lactate of no moie than 111 The somatotype rated ectomoiphy, mcscmoiphy, 
and cndomoiphv in that order. A like oidci was yielded bv the sum of the 
psvehotype components, that is the ccicbiotomc, somatotonic, and visceiotonic 
in that succession, but this is one of the instances wheie summations can be 
misleading. Physiologically Vinci intellectually cercbiotonic, he was socially 
lathu soiruitotomc 

On these grounds he was assigned a Soundness Class of B, This is but 
partially reflected m the Outstanding Tiait assignments, which aic limited 
to Basic Pcisonalitv Highly Integrated, Just-So and Practical OigamHug 
An above aveiagc lating appealed also justified foi the items Domin.mcc- 
of-Mood, Self-Dnving, Vcibal Facility, Sociable, Pragmatic On the nega¬ 
tive side, singulaily enough, the one assignment sufficiently distinctive is 
Physical Science Motivations, provided one excludes the mathematical bent 
Theie is in this man a definite separation of tile quantitative and spatial 
motivations In this lespcct he suggests Case III, though in othci ways 
dissimilar. 

1. Test Observations 

In this man Scholastic Aptitude, verbal alpha, and vocabulary aie relatively 
close to aveiagc SAT is best, ,5a high, verbal alpha is 3o- low. MAI 
and number alpha aie both over 20a high. This disparity is not gieatly 
reflected in his academic woik, which has been of high level n respective of 
topic, indeed, there is recoid of high distinction along some verbal lines In 
rlic alpha subtests, the distinctive features aic the low verbal ratings in 
analogies and mixed sentences (the latter 1.9a- low), and for number 
alpha in the addition subtest (only In high) The low analogies lating is 
hard to understand, especially in view of a statement of Ins that symbolic 
thinking of this sort is easy for him. 

The block assemblies (easy 1 2<r high, difficult 4a high) indicated more 
of an aptitude than had been exploited; some inteiest in mechanical prin¬ 
ciples is leported, but relatively little in actual manipulative functions 
This is m line with what has been said concerning the dissociation of quail- 
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titativc and spatial motivations m this case Howevei, a notably bettci atti¬ 
tude towaids both the quantitative and spatial items is icportcd in conr- 
paiison with the verbal, 

In the Roischach pattern, the fonn level is only avcinge, seemingly low 
lor one of the prccisionist tendencies, reported (on the other hand, the 
responses weic inaikcd by "ovciquahfication”). Ncaily half the responses 
wcic Animal or Animal Detail and theic was no full Human response. A 
distinctive featuic of the iccoid was a tendency to oiganizational response, 
about twice that of the gioup average (Piactical Oigamzmg was one of 
the Outstanding Tiaits). Popular 1 espouse was substantially aveiage. The 
pattern was overweighted foi detail and lated lathci less Lhan aveiagc 
“iichncss ” 

Pictiuc Stoiy icsponsc is fauly well elaborated It is dominated by themata 
of anxiety and "punishment-need” of which tiaces can be found in the 
peisonality as othciwi&e obscivcd, but the pattern would be misleading as 
a direct gauge of this man’s overt conduct. 

The handwnting appraisal is labelled by the psychiatnst as "very good,” 
but the examination indicated scarcely more than aveiagc agreement. For 
example, the scriptor is chaiactctizcd as "not cneigetic ” On the other 
hand, a certain infenority feeling is picked up, as is the scientific bias, in 
the dnection of "foinial logic” "Concentration on details” accords with 
the Roischach pattern, but the gcncial degree of integration is under¬ 
estimated In this connection, the present wntci compared the experimental 
scnpt which formed a basis foi this appraisal, with anothci scnpt produced 
undci more giaphologically satisfactory cucuinstances. In his opinion, the 
latter would have yielded an appiaisal nearer the criterion 

2, Lata Rcioul 

As noted, the academic achievement was of high level, ii respective of 
vcibal 01 scientific course contents. The xvai service was of a technological 
charactci, more specialized than that lccoidcd for previous scientifically on- 
ented eases in the present seiies It is to be noted that while the assign¬ 
ment offered full expression to the stiict mathematical talents and interests, 
it also made demands of moie spatial and technological sorts, for winch 
moie talent than motivation had appealed previously Under the added 
motivations supplied by the existing cncumstances, these talents have de¬ 
veloped to a comparable degree. The dubious position foimerly given to 
"Physical Science Motivations” could not now be validated The basic 
"Soundness” class would probably be sustained 
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B Case XVI 

This is one of foui sits with an economic status about that of Case VIII, 
that vs marginal for the total senes The father's occupation has been tech¬ 
nological, though not at an advanced level, the mothei's concerns outside 
the home have hecn along the lines of art and social seivice The ante¬ 
cedents generally ate desenhed as “good imxeis,” and outside the father 
tlieic is no evidence of technological concerns There is an occasional allu¬ 
sion to "ligid” pcisonality tj aits 

'l'he sibs aic also desenhed as moic sociable than this individual, but they 
have bad mote than then share of adjustment difficulties, and do not evince 
an intellectual status compatible to this man In him, theie ate nuisery- 
schoul age evidences of preoccupation with arithmetical interests Ability 
to play by himself was also noted at this tunc His school yeais were 
msuked by similar individualistic tendencies, non-confoiming, and not well 
accepted into the gioup Athletic p.uticipation was minimal, but there weie 
consi dei able hobby put suits Initial tmpicssions in the Study note an at 
least superficial enctgy and friendliness with a ceitam awkwardness of man¬ 
ner and an unconecin foi peisonal appearance 

On the tieadmill he ion four minutes to a lactate of 141; it was thought 
that with more motivation he could have stayed the five minutes In 
Shclcloman body-build no component diffcis markedly fiom the mean, 
but ectomoiphy and mesomorphy were gieatct than endomoiphy. The psy¬ 
chotic on tlic other hand is heavily ccrcbiotoniG, with scaicely any of the 
otlici components in any of the liibucs observed. The “constant cnoi” 
tow aid cercbrotonia in this mate ml is far outweighed. 

The Soundness Class originally assigned was C, but latci in the college 
career was revised to R, principally, it appeals, through impiovcd sociality. 
The Outstanding Trait assignments cieate some difficulties Those of 
iccoid are Basic Personality Highly Integiatcd, Bland Aftcct, Inarticulate, 
Physical Science Motivations, Asocial Tins is internally a consistent pat¬ 
tern enough, but the same cannot be said with lespcct to otlici data of 
recoid as, for example, the Highly Integrated basic pcisonality against a C 
Soundness Class If “intcgiation” heic denotes internal consistency, it 
stands as above; if it denotes integiation with the envuonment (cf 15, 
p 137), the rating given is hard to reconcile with either the C Soundness 
Class oi with the history 

The ratings Bland Aftcct and Inaiticulatc appeal laigely situational in 
the sense dcsoibcd elsewhere (12, p 155). An inner affective life is described 
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which, while h.ndlv men ting a Sensitive Affect rating, makes it difficult to 
justify the Illand Ncithci is it easy to see how a personal histoiv so nch 
.is tins one is in detail of mental jiiocesscs could have been elicited fiom a 
basically " inarticulate” pci son 

Enough basic self-sufficiency to justify the assignment Asocial can fauly 
be claimed Thcie is liowevei enough conflict ovei this situation to justify 
a lating at least on the Shy side of the average Otlici traits which might 
to this extent be expressed in tcuns of the Outstanding senes ,uc Inhibited 
and Just-So, vet it will be cleai that these aie not necessarily general traits, 
though attaching to impottant aieas at least of this individual’s personality. 

1 Test Obset valions 

The huge i61c that motivational tactois have had in this ease, is consis¬ 
tent with the multiple choice data The alphas do not depait gicatly fiom 
the norm, veihal a quaitei sigma low, numlici a tenth sigma high In the 
College Aptitude 'Pests on the nthei hand, S/IT is 1 Orr low, MAT 1 4o 
high Vocabulaiy langc is 22<j low. Thus the dispanty against the 
vcibal increases, along with the cultuial influences (as tuithci selected 
by motivation). The alpha subtest profiles give no consistent picture, and 
would not justify the picdiction of such quantitative ovei vcibal accomplish¬ 
ment as is attested by SAT /MAT, together with the marginal vocabulary 
scoie 

The block assembly rccoids are among the best m the senes, the easy 
1 2 tr high, the difficult I 6cr high Quantitationnl factois evince however, a 
gicatci role in this man’s interests than the spatial aptitudes licic denoted 

Amung the projective techniques, the Roischach pattern is among the 
nchest obscivcd in these eases, well above anything outside the verbalist 
gioup, and compaimg favoiably with their average The lcsponsc numbci 
is neatly 2u high, overweighted as to detail in the same degree as XV's 
(with nemlv twice as many lesponses) Movement dominates Color as it 
thcoicticallv should, and llicic arc two of the laic inanimate movement 
lesponses, not clsewheic seen among these cases. Form level is not espe¬ 
cially high, much lowei than one might expect in a person of the ngid semantic 
bias desenbed in the history, which bias is also consistent with bis caieci 
motivations The only coloi lesponses are classified FC, which ptobably 
illustrates the ovei-simplification that chaiactenzes the traditional status ot 
this category Theie is an excess of Object and Anatomy lesponses, the 
chief stiength of the lecotd fiom a uchness standpoint lies in the Originals 
It is believed that this lesponse pattern would fairly validate itself against 
the pnncipal features of the personality 
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Picture-story response is well developed, with active aggicssivc them.ita, 
though with <i noil-confoiming motif that recalls what the caily histoiy 
icmarkcd in this respect The handwuting analysis is psvchiab really chai- 
actenzed as “good ” It is the more so in view ot the atypical personality 
of tins man, a featuie that seems to intciferc with giaphological validities 
(9, p. 302) 

The disagreements aic in the direction of attributing moie viscciotonic ti.uts 
than the cutciion allows, more “refinement,” “kindliness”, and a lack of 
“independence ” Tile intiovcrsive featuies ate well picked up, as well as 
the general character of the intellectual life, without specifying the veibal- 
quantitativc dichotomy, but noting the prccisionist tendencies in which the 
actual situation would be implicit 

2. Latei Rccotd 

This man’s academic caiccr yielded lughci grades in technological sub¬ 
jects than in the small numbet of “liberal” couises that weie undertaken 
Extracurricular activity was moderate and mostly along lines of tech¬ 
nological interest, but social adjustment improved as already noted As 
with so many others of these aptitudes and/or motivations, the essential 
war service was perforce technological The career is pioceedmg at an 
advanced level along these lines and more creativity is indicated than in 
previous cases of this general nature (cf the Rorschach and picture-stoiy 
data) Atypically of behavior (in no way antisocial) appears at times, 
he seems to have energies to cany these off, but it is not wholly ceitain 
that lie will continue to do so. The asociahty continues, or lathei shyness, 
since there is evidence of conflict about it. Such integiational difficulties, 
manifesting themselves also in mood fluctuations, may be inteifenng some¬ 
what with career progress. 

C. Case XVII 

This is one of a family of several children, of veiy superior economic status 
The family background is excellent, and exemplifies the point sometimes 
made by geneticists, that while "uppei” class families usually have fewer 
children, the psychologically supcnot families within that class tend to have 
several childien There is considerable talent among the antecedents, it is 
artistic and/oi social; quantitative or scientific inteicsts oi accomplishments 
are scarcely mentioned The same is tiue of the sibs In then descriptions, 
character tends to be stressed more than accomplishments in the ordinary 
sense. 
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The childhood seems to have been maiked by an exceptionally ready 
adjustment to the demands of upbringing, without the liabilities often asso¬ 
ciated with the model child. Theie is special mention of an “infectious” 
laugh Yet theie is lecoidcd a cettain difficulty in eailv contacts out¬ 
side the family circle, whose mterpietation is distinctive It is conventional 
to suppose that dealings with older and youngci sibs afford salutary prac¬ 
tice in the rivalries, etc , that must be cncountcicd outside In the present 
instance it is suggested that the family setup was so harmonious that such 
pi.iclice was not aftoidcd. Consequently, tins youngster, though funda¬ 
mentally a highly social being, faced his playmates with a social equipment 
not dissimilar to that of the conventional “only child.” His good intelli¬ 
gence and basic integrations prevented these difficulties fiom becoming serious, 
blit they are the foundation of the Outstanding position assigned to the 
trait Shy, whose ramifications in this peisonality seem principally responsible 
for the assigned Soundness class of Ji Nowhcic in these histories has there 
been observed so cleat and detailed an account of the special meanings 
attached to the Shy trait in this setting. Athletic paiticipations had some 
part in managing these problems during sccondaiy school years, though not 
comparably to Case I, the attack seems to have been more direct, through 
social participation itself, which was doubtless facilitated by the genuine 
motivations 

These are definitely social latlici than ideational or technological. Lack 
of interest in mechanical matteis is stated clearly and positively; and he 
confirms what has alicady been said about the lack of scientific concerns in 
his family lit developing this topic lie puts lumsclf on the side of “semantic 
elasticity” The precision of the woik and thought necessary in science is 
foreign to his development, lie considers himself too careless and inexact to 
be a good scientist At the same tunc lus second.uy school mathematics 
had been good enough to make him think of keeping on with it, but it was 
icaddy dropped undci a conflicting motivation 

Foicign languages have been learned with considerable readiness The 
extracumculai activities have been relatively verbal, but apparently because 
verbalism is an instalment of sociality, and not foi verbalism’s sake as such. 
There is for example little or no senous extracun icular reading Yet there 
is an insiglited interest in individual differences and their bearing upon 
social issues that would be creditable to a much more advanced intellectual 
maturation. 

As first seen here, the impressions seem to have been neutial, there is a 
singular lack of bchavioi description, though one obseiver records him as 
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"modest, sinceic” Despite his model a(c athletic lccord lie ran the five 
minutes on the treadmill, to the fairly high lactate of 164. The body-build 
is chiefly mesomorphic with ccLomorphy least marked This is at variance 
with psycho type, where the somatotomc features aie least maikecl, but the 
components aie 11101 c balanced than in most of these cases As above noted 
the Soundness class was B, a considerable selection fiom the trait-senes was 
assigned as outstanding, namely Basic Personality Highly Integrated, Sensi¬ 
tive A fleet, Practical Organizing, Sclf-Consuous Introspective, Shy, Sociablr, 
Pragmatic, Social Science Motivations, Human Values Self-Dnving and In 
hilnted would also ment a less distinctive place On the minus side of the 
aveiage, the history would justify placing Bland Aftect, Cultuial, Cicativc- 
Intuitivc, Physical Science Motivations, Dominance of Mood, Unstable 
Autonomic Functions. 

1 Test Obseivations 

'Plus case picsents vanous contrasts with the preceding In case XVI 
the MAT was about a sigma highci than the alpha numbet, in the picsent 
case both alphas run roughly tile same degree higher than the SAT/MAT 
This, is a function of the differential motivations. In Case XVI these weic 
especially town ids the scientific, in the picsent case conspicuously lacking 
on the scientific side, though at least average on the verbal side, to judge 
from extracuniculai activities. It is a conspicuous instance of disjunction 
between motivations and test aptitude Even the verbal motivations have 
been rather superficial (instrumental to social) as attested by a vocabulary 
lange scoic 6o- low in the presence of a verbal alpha 1 2<r high (numbei 
alpha is 2 Ocr high). The verbal suhtest piofile shows no particulai divei 
gencics except foi Samc-Oppositcs, which ties in with a low vocabulary scoic 
In the number subtests there is conspicuous weakness in Arithmetical Reason¬ 
ing, which scoics only to the local average It seems laigely a socio¬ 
economic function that the vocabulary scoies so much highci than m the 
previous case 

From a piojcctivc standpoint the Rorschach pattern is heavily ovci- 
weighted on the side of Wholes. This and the slight role of Form (only 
seven F’s out of 22 responses, and two of these F —) would speak strongly 
against the technological (mentation which actually appears absent. There 
is fair development of both Movement and Coloi with Movement slightly 
m excess, and the Human catcgoiy is more developed in pioportion to the 
Animal than is usually the case In general richness the response would rate 
close to average. Picture-story response is elaborated well but keeps close 
to mental pioccsses and records veiy little action 
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This is one of the giaphologic.il evaluations showing the least agicement 
with the criterion Worldly ambition is much oveiestimated, as is degree 
of energy output to suppoit it The Shy tiait is completely missed, a self- 
assertive ascendance being emphasized, and at the same time he is described 
as one who would do well in manual-mechanical pursuits On tile other 
hand the basic cxtravcrsion is picked up, as is the fairly active emotional 
life and bodily lobustness, also the Piacticai Oigamzmg of the Outstanding 
Traits, 

2 La/ei Rtcoul 

The academic iccord is spotty, couises mostly vcibal, low guides in the 
scientific couises taken Ail active and ovetlly vciy successful social life is 
icLindcd In the armed foiccs the woilc was of a chaiactei to exploit the 
quantitative aptitudes shown in tests, and motivations weie such as to sus¬ 
tain these While thcie was no combat set vice, there was considciable c\- 
posuic to enemy action, well sustained, with various awaids and excellent 
scivice latings Caicei motivations have never been very specialized, but so 
fai as is known, a normal icadjustmcnt to civilian life has taken place 

D Cash XVI 11 

This man comes fioin a household, closest to W Lloyd Warner’s “urban 
middle” gtoup, in the piesent series rathci close to XV socio-cconomicaUy 
The family is of good size, and this man’s position among sibs is a medial one 
Tlic parents aie distinguished foi sociality, the father occupying positions 
of lelativc prominence Intellectual functions are not emphasized among 
the parents 01 otlici antecedents, neither aie technological ones Among the 
sibs, as in this man himself, intellectual functions arc becoming more manifest, 
seemingly associated with a rise in the family’s social status. Eai ly social 
adjustments seem to fiavc been easy, and the household latlici distinguished 
for its good mental hygiene with the childicn A certain lack of athletic 
capacity appeared not to intcifere with his acceptance in lus age gioup, though 
latci there was very adequate athletic pniticipation plus a vancd extra- 
curncular life His chief souicc of prestige was an aitistic accomplishment, 
which, however, did not appear tcmpciamcntally lepiescntcd 

Initial impiessions licic implied more tension and less security than would 
be interred from the above, but the recoid does not fonnulate reasons foi this 
Like XVII he lan the treadmill foi the full five minutes, and while the 
lactate was no more than 147, appealed to have put out gieat cfroit, and 
pushed lumsclf close to exhaustion Body-build closely resembles that of 
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XVII, with prominent mesomorphy, and cctomorphy still less developed 
than in XVII Psychotype of record corresponds in this case, with minimal 
cerebiotonic characteiistics, and a fairly equal development of somatotomc 
and vi*iceiotonic components. This is a setup comparatively favorable to 
social adjustment, though the latei recoid points to an undervaluation of 
ccrebiotomc features. 

The assigned Soundness class is again B, and the Outstanding traits are 
given as Basic Personality Highly Integrated, Bland Affect, Practical Or¬ 
ganizing, and Pragmatic Just-So and Sociable tendencies seem above 
average in the history, and other remarks suggest this status even for 
Veibnl Facility m some aspects Negative ratings are assignable to the 
items Unstable Autonomic Functions, Dommancc-of-Mood, and Physical 
Science Motivations In this last respect he represents the negative of the 
psychometric basis on which he was here selected. The motivations are 
described as definitely social, and the history remarks “ and uncon¬ 

sciously it seems to have been this factor which has prevented any thought 
or interest in science the idea of working alone, isolated in a laboratory, 
would not appeal to him ” On the other hand it is pointed out that, in 
accoid with the psychomcti ics, he had done well in mathematical and science 
courses In lcspcct to the foimer, there was a liking foi its "certainty 
and logical thought” (the semantic rigidity of the typical science motivations 
observed in previous cases), but it is quite oveishadowcd by other interests. 
These arc definitely not verbal in the academic sense; the verbal scholarship 
had been below the level of the scientific 

1. Test ObscivatiOHS 

The dominant feature of the multiple choice work is again that of native 
alertness inhibited by limited cultural advantages (or limited interest in 
exploiting such as there were) The lowest rating is that of vocabulary, 
1.5o- low Insignificantly higher is SAT, 1.3o- low. Next in line is MAT, 
.2o- high The alphas yield the highest scores, vcibal 4u high, number no 
less than 1.8o- high As might be anticipated, Same-Opposites is the lowest 
verbal subtest, 3<r low, while Directions is exceptionally high, 1.2a. The 
number subtests do not differ greatly, but Addition is the lowest, some 4o- 
below Arithmetical Reasoning, the highest. Both block assembly series ate 
about 2cr below local average, 

Fiom a projective standpoint, the Rorschach pattern is a distinctive and 
critical one. Only 14 responses aie recorded, but these have so high a level 
of richness as to receive a grade surpassed by scarcely 5 per cent of the group 
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as a whole. It is dominated by “Vista,” with much organization of com¬ 
ponents. There arc no Human 01 Movement icsponscs of any soit, and 
the form-level is low in the sense of little ndheiencc to the normal associa¬ 
tions with the given shapes, or pioduction of icsponscs denoting specific 
shapes. Color is somewhat developed, the scoie would he 2 5. Ovei one- 
third of the icsponscs were rated Original. 

This is a pattern (a) much lichci than tire multiple choice data might 
lead one to expect, (i) out of line with the high quantitative, low verbal 
multiple choice; (<.) somewhat rnoic in line with the social motivations c\- 
picsscd, but ( d ) again out of line with the oompaiativcly “bland” and 
objective personality pattern winch had been obscived. 

Tlic piescnt case is one of the less frequent, where pictuie-stoiy response 
is notably flatter than Roiscbach It is not up to avtiage in development, 
of lcasonablc extent, but vciy superficial fiom thematic standpoints The 
handwntmg analysis lccoids no actual disagreement with the cntenon, though 
the aica involved is hugely limited lo the social 1 editions. Hcie it is agiced 
that the man is “fundamentally the affective type can become violent on 
occasion” (two Roiscbach CF\ m 13 icsponscs) otherwise an “adaptable, 
happy-go-lucky, good humoied individual . . should be the typical extia- 
vert 11 Body-build is reasonably well estimated Some olliei points in the 
analysis aic ciitical, but cannot now be checked against the cntenon, eg,, 
“lacking in initiative oi pcisistencc to foigc ahead . man of moods, spells, 
whims,” In comparison to such eases as IX, X, or XV, the loimer might 
be sustained , the lattci is much more doubtful 

2 Late) Recot d 

The academic giades given this man ran slightly above the middle range; 
thcie was minimal woik in the sciences. Exlt.icuiiiculai participation is 
model ate foi a person with the recorded socioplulic motivations, but the 
preoccupation of war ycais must be discounted This is a case where as 
m Case XI, scivice needs apparently led to a (non-combat) assignment lather 
off the motivational beam, and though its demands were satisfactorily met, 
the duties weie less stimulating than was the case m most others of the 
present senes. Upon sepaiation, graduate professional study lias been taken 
up with apparently satisfactory adjustment and piospccts But again as in 
Case XI, and normally for that matter, but in contrast to sucli as V, IX, 
or X, the period of war service was a substantial interruptron to tile develop¬ 
ment of a life pattern. 

The record piesents a number of puzzling features Apatt from the initial 
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disjunction between quantitative aptiLudes ant) motivations, what were the 
dynamics of this man’s social attitudes? Was he so uncomplicated an “cx- 
tiavert” as psycluatn and graphology made him out? How was the ex- 
travcision related to the quantitative aptitude? What were the Rorschach 
Vist.is (also anatomies) doing in such a peisonality? Why were there no 
Human icsponses, and why, in a poison labelled “Piagmatic,” no Details? 
Adjustment problems that aiose in war service aic more intelligible on the 
basis of these brief but atypical lesponses than by the 1 datively mvulnciable 
picture summarized in the Outstanding Traits Or lather, when such ie- 
sponscs occm along with the assignment of such Outstanding Tiaits, it is 
an indication that the peisonality is mote complex than readily appears This 
is pci haps the least undcistood of all these 18 cases, and thcic is none of 
them whcic fmtlicr “depth-psychology” might have had more to contribute 

E Comparisons, Discussion 

It seems that a summaiy compinson of these four cases should be merged 
with “acioss the boaid” consideration of the entire gioup, Cases I-XVIII, 
It will be recalled that these cases are thioughout selected for cettain cxticine 
positions. A function ot extreme cases of all sorts is to test hypotheses which 
concern the meanings of features in which they are extreme. For example 
a pattern of Roischach M mav well be as Mumoc finds (6), significantly 
associated with verbal scores superior to quantitative, but tins in no waj 
piecludcs a case lilcc XII, in whom one of this group’s most positive attitudes 
towaids "L JJ and negative towaids ( 'Q“ is accompanied by no human move¬ 
ment responses at all 

That the exception “proves” the uile means not the substantial falsehood 
with which populanzation has invested this saying, simply that it tests 
the rule 1 But failures in these cases to suppoit the central tendency at¬ 
tributed to such a relationship do not operate against the ccntial tendency 
as such They should serve as wholesome reminders of deviations which 
one must be icady to accept among actual cases, and as safeguaids against 
“tyianny of the norm” The educational significance of such safeguaids 
has lately been pointed up by Harold Jones (4) 

It is proposed briefly to examine salient features of these extreme cases, 
in respect to the following relationships («) of natuie and nuiture in these 
psychometric and/or motivational patterns, ( b ) of these verbal and quan¬ 
titative motivations, to sociophihc tendencies, (t) of somatotype to these 

'That a word for “test" should thus acquire the meaning of “establish” is a 
striking demonstration of what wishful thinking can do to semantics 
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disjunctions of verbal and quantitative tendencies, and to psychotype generally 
foi these eases, (d) of ccitain Rorschach categories to lelcvant variables in 
the history 01 psychoinetncs. 

First in regard to evidence fot lutme-ruiituie 01 genogcnic-psychogcmc 
concomitants in the extieme positions governing these selections Fioin a 
genetic standpoint, separate consideration is given to (a) antecedents (other 
than parents), (b) the parents, (c) sibship Estimate was made fioin each 
case history as to how each of these factois conesponded with the factors 
on winch the ease had been selected This mtoimation mav tend in the 
same direction, in an opposite diicction, 01 it mav be neutial 01 lacking 
The least satisfactory information natuiallv concerns the antecedents Such 
as it is, it has foi the most part a negative l.ilhci than neutial aspect One 
reason foi this is that the tinit most hugely sticsscd in these antecedents is 
sociability, whose lclationship to the ti aits heie consideicd, with the exception 
of Vcibal Facility, tends to be negative Cases VII and XVIII arc examples 
of this, Case VI is superficially another hut piobably spui ions, since the m- 
ai tiqulateness foi which lie was selected seems to have been so largely situa¬ 
tion,il In all of the present four eases XV-XVIII, the mfoimation on the 
antecedents points mthcr away from the mniked quantitative excess that is 
obseivcd in these individuals themselves 

In the aieas of paientage (here to all intents the fathet) tlieic is 11101 c 
cot rcspondcnce, for winch nuitur.il influences and identifications can be held 
at least to some account, as in Cases III and XII Other clcai positive cases 
are IX and XIII, in V the balance is also on this side. Yet in almost as 
many instances tile bias of the fathci seems to have been on a side diftcicnt 
fiom or even opposite to the son’s Only in XVI among the present four 
eases is there found a technological bias in the fathci, of a much moic modest 
level than the son’s. Case I with his moie quantitatively-minded father, is 
also an instance in point; I’s verbalism was indeed largely reactive, but so 
pionounccd a leaction denotes favorable picdisposition. 

In respect to sibs the pi oh lent is complicated by the gencial bias of males 
towards quantitative, of females tovvaids veibal tiaits, thcie is also the 
possibility of environmental differentials favorable to the extremes here un- 
dei study, hut none have been discerned. Most of the sibships are rathci 
negative to tile extreme qualities presented in these cases, II and XIV fur¬ 
nish marked cases in point, X and XII would also support them In V, XI, 
and especially XIII the sibslnp rather accords in the present respects, XIII 
is distinctive in that this verbal trait complex is developed in all tinec areas, 
of antecedents, parents and sibs, XV and XVII on the other hand appear in 
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this sense as genetic “sports”, their special technological bias is scarcely repre¬ 
sented in antecedents, parents 01 sibs. 

A gicat deal of such evidence can be given eitliei a genogeme 01 psy 
chogcnic interpretation, according to the bias of the student. If the inade¬ 
quacy of a psychogenic hypothesis is the moie patent, this may be because 
its failures arc the moie easily tiaccd. It is at least possible to exclude inuie 
of psychogcnics than it is of genogemes, and the picscnt evidence favors 
giving the gicater weight to constitutional factors. Psycliogenesis can obvi¬ 
ously foster 01 inhibit the development of such tiaits, in these cases this 
fostcilng seems to have happened to a gieatei extent with vcibalism, cf 
Cases I, III, IV, bunging out potentialities that were lacking for quan¬ 
titative and/oi spatial functions These extremes are genetic “spoits” lathei 
than mutations, in the sense that they arc not to be looked for in the de¬ 
scendants, any moie than they occurred in the antecedents. 

This is not to dispute the existence of heicditaiv strains disposed to 
particulai genic combinations, but the picscnt occunencc of “sports” has 
its parallel in many figures of historical note They spring from undis¬ 
tinguished antecedents, mature in undistinguished surroundings, and leave 
no comparable posterity. If each of Napoleon’s troopers earned a marshal’s 
baton in his knapsack, madame also carried a marshal himself in her ovaries 

A significant association of the Verbal Facility trait complex with socio- 
phiha is characteristic of the total case senes from which Cases I-XVIII aie 
selected, and is almost certainly a gcneial phenomenon. But when the 
criterion is a multiple choice test verbalism (“verbalism of cercbiotonia”), 
a somewhat opposite tendency has been noted by Cattell (1). This 
dichotomy of attitude versus aptitude is not so well made out on the quan¬ 
titative-spatial side, but the piesent Physical Science Motivations group 
was ceitainly less Sociable Cattcll’s multiple choice data aie substantially 
ncuttal on the quantitative side, on the spatial side the systematic evidence 
is meagre, but Freyd’s early findings as to the lessened sociality of the 
spatially apt have not been offset How do the present extieme cases stand 
with reference to these generalities? 

Of cases I-1V, those selected for Verbal Facility, only II was distin¬ 
guished as Sociable. The sociability of these cases has previously been 
further discussed, but it is pertinent to recall the complications introduced 
by Sensitive Affect (I, more especially III and IV), as well as the generally 
high multiple choice verbalism of these cases, each of which factors seems, as 
above, associated with reduced sociability None of these cases well fits 
the generality of verbalism’s relation to sociability, II does so best, but his 
SAT of 2. ler high, IS far out of line with Cattcll's findings on this point 
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Turning now to Ca^es XI-XIV who were selected foi a specially high 
status in verbal as contrasted with quantitative test status, and without com¬ 
mitment as to Veibal Facility. These would be moie directly comparable 
with the data presented by Cattell. None of them rate sociable in an Out¬ 
standing sense, though in XI and XIII the nttnbutc would have rated 
above the total group avciagc X^I on the other hand was specifically assigned 
Asocial and Shy. As should have appealed in the preceding accounts, the 
foui aic decidedly contrasting personalities, whose social qualities ate but 
little reflected in the psychonietnc attributes winch they shaie XI was 
assigned Veib.il Facility, but in none of the othcis docs tins quality receive 
an above avciage lating 

Since these idatively verbalized cases ddtei so much among each other, 
one should expect liLtlc in the way of constant patterning ovei and against 
the quantitative-spatial complex. In this latter group it is fair to include 
Case V as well as Cases VII-X fiom an altitudinal standpoint, and Cases 
XV-XVIII fiom the psychometric standpoint The attitudinal group hold 
true to type with a compaiative reduction of sociability, this reduction is 
less developed in X, where the attributes Sociable and Shy were rated above 
the total gioup average No such 1 eduction is observed for the psyclio- 
metiic group. XV has an above average status in both Sociable and Verbal 
Facility, XVII has an outstanding status for Sociable, qualified by Shy, 
XVIII would rate above total group avciagc in Sociable. These cases 
accord well with Cattell’s finding of the greater sociability in those with 
numbei latlrei than verbal multiple choice abilities XVI howcvei is rated 
outstandingly Asocial, as weic V, VII, and XII. None in the picscnt Verbal 
Facility gioup had an Asocial rating 2 

Insofar as the above observation can be said to illustrate any patterning 
at nil, it is to dichotomize aptitudes as lcpicscntcd by test results, and 
attitudes as hcic represented in the histories and tiait assignments Allusion 
has already been made to the contrasting roles which diftcient workers give 
these in caieer guidance, but theie has been less interest in a systematic study 


Hie mannei in winch these cases were selected practically excludes them from 
relevance to an important diffeiential association of veibal and "non-verbal" capaci¬ 
ties, with adjustment difficulties Eccles (2) has lately confirmed previous views 
as to relatively lessened verbal aptitude in the male juvenile delinquent For the 
corresponding trend with increased verbal aptitude (cf Glanville 3) The dy¬ 
namics may be either («) those with this aptitude find in it an easier mode of 
adjustment to difficulties than is afFordcd by overt misbehavioi, lienee emeige 
as ‘'neurotic’' rather than "delinquent", or (b) the young neurotic lacks the aggres¬ 
sion needed for oveit delinquency, and lienee develops those adjustment inodes 
which have given the invidious connotation to "verbalist" , 
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of association between them For the present cases, these aptitudes and 
motivations as above noted, may be compared with (a) the carcct plan at 
the tune of study, as a college sophomore, (b) the development of post-war 
career, bv curicnt follow-up 

When this is done, the picsent cases do not show enough inconsistencies 
in these functions to be especially critical .for the question. They may be 
[nought to attention in foui cases In VIII tlicie was an excess of psycho¬ 
metric verbalism over quantitation, which was not represented in motiva¬ 
tion, 01 subsequent caicci development In XIV, a scientific piofcssion was 
planned and followed m the absence of any special scientific motivation 
and the piesencc of veibal psychomctnc excess In XVII the psycho¬ 
metric excess for quantitation was associated with tdatively veibal interests 
These were tep resen ted in tile career plan, in which direction the actual 
piesent occupation is headed In XVIII a relatively neutral inteiest pat¬ 
tern and caicei' plan was associated with pronounced psychomctnc excess in 
quantitation Neither is this latter reflected in the actual occupation, which 
would classify in the verbal gioup 

The categories aic senously oveisimplified Teaching English is overtly 
a veibal pursuit, and the study of medicine belongs in science. Yet either 
mav and pci haps should be governed by social motivations a In all the present 
cases however, the motivational factois dominate the psychometric ones m 
the ensuing career pattern. 

In respect to somatutype and associated mental traits (psychotype), laigcr 
subgroups from the present total senes have alicadv been found distinguished 
for reduced endomorphy and visceiotonia, and for exaggerated cerebrotoma, 
with little differentiation between these subgroups. The piesent cxtieme 
cases do not alter tins situation, except to emphasize tile piesencc of mcsomoi- 
phv It is the dominant component in 11 of the 18 cases, ectomoiphy dom¬ 
inates in but two, and endomorphy in two. On the other hand, ccicbrotoma 
dominates in 10 cases, somatotonia in two, visceiotonia in none Only those 
cases call for individual attention wheic tilde aie major differences in the 
components. In Cases II, XII, and XVIII, there is a satisfactory con- 

a Tlnis Abp Temple (8, p 52) observed that in his cultuie-irea “Some young 
people have the opportunity to choose the kind of work by which they will earn 
then living To make that choice on selfish grounds is probably the greatest 
single sin that any young person can commit, for it is the deliberate withdrawal 
from allegiance to God of the greatest part of time and strength This does 
not mean that no attention is lo be paid to inclinations ” As, in another con¬ 

text, the page Ren6 remaiked to Madame Biuyn, “But where will God stow 
away all the damned if that be to sin?” For a discussion of this problem more lr 
harmony with the local culture pattern, cf. Moymhan (5). 
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formitv between body type and mcnt.il traits which Sheldon and Stevens 
have associated with them (though XII must have had much moie soma- 
totonia in his makeup than cither body build or “anamnesis” give him credit 
for) In VIII there is less somatotoma than might be expected, but as is 
pointed out it mav have been masked m supporting the unusual environ¬ 
mental stiesscs, which could have broken a 1-1-7 tcmpeiament Again XVI 
appears too cerebiotonic for lus equal development of mesomoiplvy and 
cctomorphy, but subsequent events would suppoit the belief that somatotoma 
had again been undo estimated, and was more in accord with the mesomoiphy 
observed, 1 lie pioblem is still in a state that invites the special study of such 
extieme cases for the testing of hypotheses and the acquisition of leads 

The piescnt, “condensed,” Roiscliach proceduie is one which, as already 
noted, yields an nvciagc response pattern closely resembling that of the 
Hariowci-Eiickson gioup method It uses oial response with a one-minute 
exposuic in the noiin.il oncntation of the cauls A lepiesentativc mean R 
appiOMiuatcs 26, ir 9, the IF D latio avciagcs as 1 1 C A computable 
senes of observations by the standaid proceduie is one by Dr Rackets with 
undcigraduate National Scholars 1 In these, the R averaged 38, a 16, and 
the IF D as 1 2. 

In the preceding case-reviews the data have been examined foi lcflcction 
of gencial pcisonality in the Roiscliach pattern They may now he con- 
sulcied fioni the standpoint of special Roiscliach features as icflcctcd in the 
personality patterns of rccoid Hcic it is peitmcnt to consider such tradi¬ 
tional hypotheses as concern the IF D l.itio, the form level and J'%, 
the role of M response, and the like 

From the standpoint of TV D ratio, some mtciest attaches to the Physical 
Science Motivations gtoup, VJI-X VII, IX, and X show a heavy emphasis 
on detail with good R IX lus the second laigcst R in the scries, 44 (Ill’s 
is laigcsl, 48), with a similar ovciweighting of detail But VIII lcvcrses 
this tendency, showing a small R with more TF than D. VIII is a dis¬ 
tinctive case m othci ways, but they aic not easy to hannonizc with this IF D 
tendency, any more than is IX's 1 10 TF D ratio with the general lichness 
of his personality 

The extreme place in D excess is that of VI, appioximnting 1 *20 He 
may he recalled as a healthy, somatotomc, mesomorphic, “tough-minded” 
personality of high intellectual capacity, which has been difficult to integrate 
with a sustained careci plan. This compaiative failuie of synthesis is the 
essential point ot contact with the deviant Rorschach featuie 

4 Matcrinl by courtesy of Office of Tests, Harvard University 
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At the otliei W'T) extreme arc the mutually very dispaiate XII and 
XVIII. A pattern like Vi’s would have been at least as easy to reconcile 
with XII’s personality as with Vi’s In the case of XVIII, with its rich, 
wholly JV pattern, one would expect to see a (traditionally) moie clearly 
associated tiait pattern foi JV than there is in this case; other atypical 
features have been mentioned in his special discussion, above. 

In the understanding of the M category, theie has been a tendency to 
move aw.iy fiom its originally “mtioversivc” emphasis and to lay moie 
stress on it as an mdicatoi of imaginative activity. The present data would 
support tins view in so far as that when movement is well developed, this 
vvidei attnbute appears to be present, but it may be similarly picscnt in the 
absence of M a as it is for example in XVIII The data do not offei ma¬ 
terial satisfactory foi evaluating the concomitant iolc of coloi. It tends to 
parallel movement too closely, though it may be recalled that in XII, who 
by all tradition should have had a heavy excess of M ovei C, the balance 
was the other way (but note the later development, somewhat more in a C 
direction). 

At this point a critical inteiest attaches to the findings of Mumoe alieady 
mentioned, concerning the preponderance of M in the psychcmetrically ver¬ 
balized. The gioups at issue hcie are Cases XI-XIV for Mumoe’s high L, 
Cases XV-XVIII for Munroe's high Q Among Cases XI-XIV only two 
M responses arc recoided, both ui XIII Among the Cases XV-XVIII 
there arc seven, and only XVIII lus none Possibly the sex factoi (Mun¬ 
ioe’s personnel females, the present males) ought to be discounted, though 
findings reported by Roe would be against this. XVII, who contiibutes the 
major shaie of M’s to his group, is not becoming a scientist, neithei is 
XVIII, so that the actual situation is neutral lather than negative. 

Roc’s data on scientific personnel (7) arc compaiablc rather with the 
piesent Physical Science Motivations group, VII-X, and including V Theie 
is a slight tiend to M deficiency foi these cases as compaied with the Vei- 
bal Facility cases, but it is tuo erratic fur piesent significance Not even so 
much can be said of the F% 

It is doubtful if these data contribute materially to sustain the half- 
mvidious position commonly assigned to Animal Movement. These re¬ 
sponses are not uncommon, but they occur in the wrong places II, dis¬ 
tinguished for general matuiity and integrations, actually has more animal 
than human responses of this nature. Still greater excesses of animal move¬ 
ment occur in IV and X. In the former one might make shift to leconcile 
them with “immatuiity,” in the latter with “primitive drives,” but these, m 
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their usual meanings, aie not easy interpretive lioiscs to lide at once Tlie 
personalities of IV and X aic actually as conti asting as anv in tlie senes 

The highest F% occurs in Cases VI anil XIV. No relevant common 
denominator can be assigned to these cases It is not unfau to suppose 
that a general constriction would accompany Vi’s (situational) Inarticulate¬ 
ness, and manifest itself in a concentration upon the F categoiy In XIV 
the longstanding scientific interests might he expressed in a more factual 
attitude tovvaids the figures In fact these few cases do indicate a slight 
trend to highci l‘-\- wlicie scientific motivations aie involved Tlie extiemes 
of low F -{- are the high grade verbalists XII, with XVII and XVIII who 
wcic selected foi psychomctiic excess in quantitation, and who also have 
extieme excess of IF over D It is consistent with Vi’s constriction accom¬ 
panied by generally good balance, that he should also show an extienm 
excess of /''-j-. A similar excess occms with the more dilated IX and X, 
wlreic some other meaning must be found foi it A /oitiou for Case XIII, 
all tlncc aie chaiacteuzcd by relative lobustncss of mental organization, but 
not more than Cases II 01 XV, who are undistinguished foi F-{-. 

VI is again noteworthy for recoidmg no color response, the only one of 
these cases of whom this is true. The coloi scores arc nearly similar in two 
such contesting personalities as XII and XIII, but in XII they are not 
balanced by M Nonnally one would have expected XII to show M rather 
than FC and GF, and it is difficult to bring these color responses into line 
with the usual meanings, foi this case. 

This material indicates a considerable tolciancc foi Animal responses at 
high intellectual levels. The highest Animal per cent, ncai 70, is shown 
by IV who has one of the highest psychometric ratings of the group. A 
closely succeeding figuic in this respect is shown by the well-matuicd II. 
The lowest Animal per cents, slightly under 30, are given by the very unlike 
personalities V, XVI, and XVIII. In each of these, one can trace trends in 
thinking which offset the noimal tendency to Animal responses, blit these 
trends arc quite different In V, perhaps surprisingly, this tiend is laigely 
to Human response, although the rnoie intelligible Object catcgoiv is also 
well repiesented. Cases like this one interlcie with the supposition that 
Human responses run with human interests In tins case we should also 
have seen moic of them in XIII and fewer of them in III The view that 
an excess of Human detail is a manifestation of anxiety has exceptions in 
Cases XIV and XV. Object response in the matciial tends here to vary 
with the total response number rather than by special interest in “things ’’ 
Nor is there any trend to the “Popular” responses that would as such be 
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sciviceable as a guide to soual adjustments The extremes aie represented 
in the comparatively sinnlai peisonalities I and XI 

Let it be reemphasized that data of this order are not suited to confirm 
or refute the generalizations to which they attach, but onlv to indicate the 
nature and extent of departures theicfiom that one should he prepared to 
meet in a study of the total individual. 

In conclusion, a few questions suggested in the discussion of pievious 
cases may be briefly touched on, eg, the role of Sensitive Affect in soual 
adjustment (Cases III, IV), in the picsence of quantitative motivation 01 
aptitudes (Cases VII-X, XV-XVIII). The trait scaicely emerges among 
these latter cases, but when it docs so (Case XVII, less so in XVI) is asso¬ 
ciated wilh substantially the same intcgiational level as in the vei balized 
cases (Soundness Classes B or C) Although in the total series Physical 
Science Motivations without Inarticulate appealed a liability foi social adapta¬ 
tion, the two cases here selected foi this combination, IX and X, ate rela¬ 
tively well set up peisonalities 

The "woiIcing hypothesis” that preoccupations with the quantitative have 
a cerebiotomc significance, could not be sustained through cases such as these. 
If one compares p3ychotypcs through Cases I-IV, XI-XIV with VII-X, 
XV-XVIII, one finds but a single case in each group wlieie ceiebrotoma is 
neither in first place nor bracketed for first place In Soundness Class the 
best showing is made by the high aptitude verbalists, tlnce of the font having 
been rated A, only one A classification occuis on the quantitative side, for 
IX. II adds another to the A class for the verbalists. Follow-up data are 
of little relevance here since the war situations of the case gioups were so 
divergent The verbalists have stilL to make then caicers, the quantitatois 
are relatively established 

The terms SAT and MAT have been used to denote the verbal and 
mathematical sections of the full Scholastic Aptitude Test The term apti¬ 
tude emphasizes the idle of native capacity, the term attainments, some¬ 
times applied to the mathematical section, denotes rather the role of teach¬ 
ing that has been absorbed. MAT functions must be acquucd almost wholly 
til lough foimal teaching, many SAT functions on the othei hand can be 
absorbed through cultured sunoundings It is mtciesting to note that the 
(standard; SAT scotcs of the Veibal Facility cases, I-IV, average moie 
than twice as high as the MAT scores of the Physical Science Motivations 
cases VII-X When the verbal -psychometric cases XI-XIV aie compared 
with the quantitative -u cases XV-XVIII, this dispanty prac¬ 
tically disappears Respective motivations have here been much mote effee 
tivc in raising SAT scores than MAT scores 
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The verbal and number alphas also invite compatison with these stoics 
In the two gioups of verbalized eases, I-IV, XI-XIV, the trend ii unmis¬ 
takably to SAT semes Inglici than alpha scores In the science-quantitative 
gioup, Cases VII-X, XV-XVIII, theie is a less clcaily maikcd trend in the 
opposite ducction The cases aie too few to more than raise the question, 
but it would again appear that the cultural factors in SAT lclativc to /MAT 
aie un del estimated in the aptitude/attainments designation given these tests 
Previous mention has been made of the scale developed in the Study tor 
the assessment of exposure to wai danger Thice of the present eases \vctc 
letamcd in civilian capacities. In five others the duties were compainble 
and the war dangci minimal. The maximal danger ratings in this gioup 
attach to XII and XIII, though m very different capacities ami not leaihly 
comparable Periods of exposure to maximal dangci rated, arc rccoidcd for 
XII, XIII, and I only Mote specific data aie still incomplete foi two 
cases, but other mfoim.ition would classify them with those having slight 01 
minimal exposure to this type of situation. As will be noted, Cases I, XII, 
and XIII are all verbalists of one soit 01 another, comparatively resistant 
to the quantitative Theie is no icason to suppose that members of the 
InaiUculatc and Physical Science Motivations gioup would not have sup- 
poited the demands of war dangci equally well, hut it is at least cleat that 
the “verbalist” is not as such baned fiom tins capacity 

In sununaiy ncitliei enviionmciit, not oveit features of inheritance aie 
lepiesentative of the special development of veibnl and numerical trends 
encountered m these cases. Appaiently a considciable idle must be assigned 
to latent genic f.ictors In icspcct to sociability the veibalist eases show 
no consistent patterning There was general reduction of sociability in the 
Physical Science Motivations eases, the dynamics of this is an open question. 
This reduction was observed with only one of the high quantitative test 
group In these cases aptitude and motivation lan a generally paiallcl 
coin sc, but with clear exceptions, m which motivation governs, so fai satis¬ 
factory These obseivations suppoit the usefulness of the tcmpci ament 
classification foimulatcd by Sheldon and Stevens, allowance must be made 
however for consuletable appearance of depaitmc fiom their posited rela¬ 
tionships Similar considerations hold for the Rorschach material In this 
and all such proceduics concerned with “depth” psychology, a disjunction 
between test findings and oveit ttaits is understandable as a tapping by the 
test pioceduie, of “deeper” pcisonality levels Such disjunctions do not 
therefore invalidate the basic theory of the interpretations Theie is how¬ 
ever demonstrated a need foi cuticism m applying these interpretations, to 
such picdiction ot oveit behavior as is involved m “diagnosis” 
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ADJUSTMENT OF CHILDREN AS REFLECTED IN PLAY 

PERFORMANCE* 

Depatitnenl of Psychology, New Yo>k Um-veisiiy 


David Meister 


The present study is the result of reseaich conducted at the Emcison 
School in New Yoik City with 32 children, 14 Rirls and 18 boys, aged 5 
tlnough 7 ycais The purpose of the experiment was (a) to compare ad¬ 
justed and maladjusted children as to pcifoiinancc, using a play situation 
designed to diagnose personality aberrations of childien The experiment 
to be dcsciibcd as an attempt (/») to validate the particuhi foim of play 
situation originated by the author 

One of the great needs of modem clinical psychology is the formation 
of an adequate basis of understanding of abeunnt personalities This can 
only be done tlnough comparison of the latter with non-abcrrnnt person¬ 
alities Very few such experimental studies exist except as the by-pioducts 
of the validation of certain clinical techniques, among which aic norms ascer¬ 
tained by Beck (3) and otheis on the standardization of the Roischach test; 
and even here the noims as applied to cluldicn arc scanty and unreliable 
Othci efforts wcie made by Goodenough and others in the standardization 
of the “Drnw-a-Man-Test” (8). Later we have had a puiposive attempt 
by Ackerman (I) to compare adjusted and non-adjusted children, using 
constructive matcuals Tins paper is an effort to continue this vital line 
of research by utilizing a standardized form of play situation, following the 
lead of Levy (9). 

A primary need also exists for shortened diagnostic techniques using play 
materials. The techniques of the psychoanalytic and non-Freudian schools 
arc both lengthy. The mixture of diagnosis and thcrapcusis, moreover, found 
in all child analytic techniques has led to the anomalous situation in which 
one treats an illness before diagnosis lias been completed Consequently 
we are led to the attempt to create a type of play which is primaldy diagnostic 
and only incidentally, if at all, therapeutic. Such attempts have been made 
by Levy’s (9) sibling-rivalry situation, the doll play of Murphy (11) and 
Despert (6), and the world game of Buhlei (5) and Lowenfeld (10). The 
play situation devised by the author was intended to serve the needs dis¬ 
cussed above 

"Received in the Editorial Office on September 17, 1947 
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The following matcnals weie used • a mothei and father doll, both 10 2 
cm. high, a brothci and a sistci doll, both 8 0 cm high, and a baby doll, 
5 0 cm high, all with removable clothes and artistically coloicd. There was 
also doll fumituie consisting of a bathioom compnsmg a yellow bathtub, 
wash-bowl and toilet and a green diessing table, hampei, stool and scale, a 
kitchen comprised of a yellow innge, sink and iciiigcuitor and a red table 
and foui chans, a bedroom made up of two twin beds, night table, diessing 
table, chest and chair, all pink; and a living loom formed of a mahogany 
piano, flooi lamp, radio, and two end-tables and a blue armchan and couch 
There was also a pinlc and blue baby carnage, two busses, one fire tiuck, one 
oil tiuck, and one gencial truck and two passenger cars, one train made lip 
of a metallic engine and tluec cais Theie were unp.xmtcd wooden blocks 
constructed to look like houses, stoics, and a chinch, and, finally, a metal 
figurine of a mail pushing a wheclbariow. Both houses, cais, and furniture 
wcic of height propoition.itc to the dolls. All weic ai ranged to represent 
one long stiect with houses on eitliei side and doll furniture placed to one 
side to simulate the mtci 101 of a house The mother and fathci dolls weie 
placed with the father astndc the mothei in the left of the twin beds, the 
girl was seated at the kitchen table, the boy was on the toilet, the baby 
was in its carnage in the bedroom All children weic confronted with the 
identical situation in all sessions. The dolls weic placed to serve as stimuli 
to elicit behavior reminiscent of possible tiauma. the sight of sexual 
intercourse between patents, food problems, and toilet training. At the 
inception of the experiment a disorganized, fiee play situation was also used, 
but this confused the child who thought in teims of his picvious oiiented 
play cnviionmcnt and thus mcicly rearranged the toys. This play aspect 
was discaidcd and is not a subject of the discussion. 

The authoi knew each of these children intimately, he took part in then 
activities and for the duiation of the lescmch plavcd the role of anothci 
but moie permissive supervisor. In all but two cases (a child suffering from 
panic reactions and another pcisecuted by the group) the children pnzed the 
visit to the laboratory as a privilege Rapport between subjects and experi¬ 
menter was unusually good Background material for all subjects was known 
to the experimenter through conversations with teachers and inspection of 
casc-histones foi a period of several years 

Because of the need not to disiupt school routine, the children were seen 
at irregular intervals and always in the morning One child was seen foui 
tunes, three children tluce times, seven childicn twice, and the rest once 
The decicase in the number of inteiviews was necessitated by lack of time 
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and the discovery that subjects tended to lcpcat plav behavioi in succeeding 
interviews The hist session adumbiated all essential factors, however, with 
fuither play sessions thcic was some clarification of pievioiisly tenebimis bc- 
havioi. The mean length of time pei mtcivicw was 21 7 minutes with a 
range from 10 to 40 minutes Although the child was not pcnnittcd to 
stay ns long as he wished, he was not cociced into staying longer than Jus 
nUeiest demanded Considcicd as a whole, non-adjusted children stayed 
neither more nor less than adjusted children, although there wcic wide indi¬ 
vidual variations. 

The loom in which the research was conducted was 12 l»v 9 feet with two 
windows A laigc tabic upon which the play matcnal was displayed, a 
closet and thicc benches absorbed most of the space The experimenter sat 
to one side with the child silting at the table m front of him, llietc was 
sufficient space foi the child to circumnavigate the table completely 

The child was biought to the laboratory by the experimenter and cncoui 
aged to examine the toys The expuimenter pointed out in standardized 
ordci the mothei, father, brother, xistei, and baby dolls, likewise each loom 
in the house, then the street with its houses, cats, tram Following this 
he dcmonstiatcd that the dolls wcie capable ot being bent and the furniture 
moved The permissiveness of the envnomnent was emphasized by saying 
then and later, if it seemed necessary, that the child could do anything he 
wished Lastly the experimenter aslccd the subject to make up a stoiv using 
the dolls and as many oi few toys as he wished If the child did not cicatc 
a story this last instruction was gently but firmly lcpcatcd at intervals 

The cxpenmenlcr was with the child during the session and took vcibatmi 
notes of the child’s play behavior and his physical, mental, and verbal activity 
Despite the picsumahly mlubitive effect exerted by the experimenter this 
variable cannot have been important since it was opciative foi dll cluldien, 
adjusted and non-adjusted alike Many of those cluldien, moicovcr, deemed 
most maladjusted exhibited the friendliest behavioi to the authoi In only 
one instance did a child object to the use of the notebook Comments wcie 
ficcly made to encourage rappoit and to relate play behavior to the subject's 
past expenence, and interpretations were given when these seemed likely to 
elicit furthci matcnal The experimenter did not indicate paths of action 
to the child The amount of subject-expcrimenter interaction was a variable 
which could not be controlled but cannot have had much effect upon play, if 
Pintler's (13) observations aie correct Accoulmg to her study the level of 
expeiimcnter-clrild interaction does not affect stereotyped thematic material 
of which the bulk of the play material was composed 
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It cannot be denied that in the use of the dolls and doll furniture, the 
girls had the advantage of moie extensive poor experience, just as the 
boys, as we shall sec, had moie advantage in the use of the cars and train. 
But adjusted boys used the dolls in a manner as constructive as that of the 
girls Non-adjustcd girls despite assumed familiarity with dolls could do 
nothing of value with them The fact that the girls as a group seemed 
bettci adjusted than the hoys in play perfoimance is an artifact of the expen- 
ment and not in an way due to previous experience with the boys 

Mo pretense is made that this was a repiesenUtive group It came from 
a much higher socio-economic level than the mean; and its collective intelli¬ 
gence was distinctly supeiior, nine children having Stanford-Binet IQ's be¬ 
tween 130 and 140, five between 140 and 150, one with 152 (sec statistics). 
Of the 25 children whose IQ's arc known only three had scoies as low as 
107, 109, and 110. Many of these children were also in a position to 
benefit from experiences children of othei gioups did not enjoy, most having 
travelled extensively. Emotionally two of the children were then under 
psychiatric care, three had been, four others had emotional difficulties for 
which such treatment had been recommended, and the others manifested 
varying degrees of adjustment 

The basis for classification of adjustment was the report of the individuals 
most cognizant of the subjects, the instiuctor and her assistants; and the 
personal observation of the expciimenter. Admittedly this classification 
cannot have been too precise, although most of the childien had been iindei 
tutelage for the preceding seven months Classification was most precise 
for both extremes of the group. The determinant in all cases was, how 
did the child adjust to his fellows and to his environment. Ability to 
make satisfactory relationships with the group in most cases determined good 
adjustment. In particular, evidence of insecurity, fear, seclusivcness, dis¬ 
like by the group and/or symptoms ranging from hypochondria and mama- 
timty to anxiety neurosis and schizoid behavior determined poor adjustment. 

An examination of the play recoids reveals that although there wcic some 
severely maladjusted children in the group, their records as well as those 
of the adjusted children consisted either of stereotyped thematic material 
on the order of "Mother goes to the store, then the boy goes to school,” 
etc., or-the absence of any thematic material. This predominance of stereo¬ 
typed material is not surprising. Of 5,465 doll actions studied by Bach (2) 
3,225 were stereotyped So little non-stereotyped material was produced, 
contraiy to one’s expectations of neurotic children, that it was not even 
categorized. The fact that play could m only a restricted sense be called 
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“fret;” may he the reason for this absence of non-stcrcotypcd material The 
most common themes were; attsing fiorn bed, (b) eating, (c) going to 
school oi to woik, (d) sitting down or arising from seats, (e) sleep, (/) 
traveling by cai or tram. 

ft can he seen that these children arc inteicsted in the elements of be¬ 
havior winch adults take foi granted 

Bcfoie specifically analyzing the play records into then component paits 
it might be of value to see as a whole the play of the different subjects 
and to note the diftcicncc of quality mcxprcssablc in liguics, between ad¬ 
justed and non-adjusted cluUlien, For example, here is a section of record 
of seveii-yc. 11 -old —noted as being well adjusted, well liked by tile gioup, 
affectionate, IQ 139. Second half houi in a series of thicc. 

“Lvcrydny the fntliei takes the baby lo woik, the baby says, 

‘lake me to woik, daddy* Father puts baby to bed in carriage 
Fntliei goes lo bed, Mothei is out, walks to the carnage, says, ‘what's 
the matter, it's nighttime ’ Baby says, ‘I have lo go to the bathroom’ 

S—puls the girl in the tub Mothei says, ‘Baby has to go,’ puls baby 
in washbowl 'Sit licic until you have to do it 1 Baby ‘I have to do 
it now’ Molhei ‘OK’ Puts her on toilet, goes back to bed Father 
gets onl of bed, goes to batluoom, takes baby Baby 1 ‘Is it time to 
work'*’ Baby goes to father, holds clock, fathci ‘It has thicc hands 
so I can’t tell die lime’ Baby ‘OK, lei's go* Molhei is asleep, 
baby ‘Aic we going to go without any bicakfast?' ‘Yes, come 
on’ Fntliei takes baby to tiam, on the way he drops baby The man 
with wheelbarrow is John who goes around town finding babies 
and bunging them back (S —moves him tapidly about) John has 
just finished looking where fathei dropped baby Father goes on 
S —makes sound tootootoo Childicn, ‘Why can’t he take us two?’ 

Father says to himself 'Time to go back’ We next see hnn sitting 
oil (be couch Mother ‘Why haven’t you had lueakfnst, you’ll starve’ 

Fathei picks up the brother and sister. Mother ‘Where’s baby?’ 

Boy is seated in arinrhau Mother ‘Where’s baby?' Girl and father 
sit on couch Father ‘Time foi Alice (sister) to take piano lessons ’ 

Alice avoids this for we next find her going around the city to get to 
her dressing room (batluoom) She sits at the dressing-table, threatens 
‘If anyone tames in, I’ll, I'll—’ goes to bed, no, she is outside, meets baby 
'Is it vou, Jane?’ Baby: ‘Yes, bow could you think it wasn’t me?’ 

Alice ‘Come home, Mother is looking for you, she’s nervous’ To Mother 
she says* ‘Here’s baby’ Mother takes baby, says, ‘that’s enough for 
you, Alice’ Fathei ‘Time to go to work,' takes baby in rear of truck 
and duves mound city” 

Note the great amount of verbalization the action is spontaneous and 
fast moving; there is no hesitation, excellent insight into emotion and rela¬ 
tionships existent in the environment. 
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Ax nn example of the play iccord of a fairly maladjusted child we have 
six-ycai-old J—JQ 133, aggtessive, disobedient, extiemely disliked by the 
group, highly exhibitionists incapable of concentration, with a habit of pio- 
yoking punishment and of sucking paintbrushes. 

“She begins by renri anging the school, the movies, the one stack 
house, the store, the depot, and the hotel She simply exchanges one 
with the oilier Moves arch to one side, also bus Handles fne-enginc 
Fixes man with wheelbarrow for a moment and places him opposite 
fire-engine Uncouples, couples, and moves train Moves tub to one 
side, takes mirror out of gicen dressing-table Remaiks that she has a 
mirror like mine and thought this was it Asks about two lamps, 
handles sink, picks up hoy Moves hoy along table, wants him to be 
upright and then bends lum, puts Inin back on toilet Remarks she hat. 
doll house and furniture but does not have a toilet or hamper Again 
picks up hoy and puts him down, Asks why the baby is sitting on bed¬ 
room chan Opens cedar chest, puts clock on night table, nsseits 
that chest should be lumper Sings ‘open up, open up' seveial times 
Admits that the green hampei really is a hmnpei Puts chest back, 
asks if baby enn bend—yes, everything can bend Puts father in other 
bed Asks if she can take off father’s jacket and pants Unfoitu- 
nately the trousers cannot be removed Experiments and finds that 
father, loo, will bend Puts bis jacket hack on Rearinngcs a green 
lamp on pink dressing table, Puts baby in chest Puts chan oppo¬ 
site chest to one side Mother comes to sit on chan, bends hei a 
little more Puts mother back 10 bed, picks up boy and girl Re¬ 

marks ‘My family is the same way l have a brother, Jimmy, the gul 
is me, I have a inothei and .1 father’ As for the babv, they don’t 
have one but she will pretend it has n diffeient father Remarks that 
George Washington in Delaware used to be her father but died A 
moment later says this is not true Asks where hediooin foi childicn is, 
puts girl on living room couch and asks where boy can sleep Finding 
no place he will have to sit up in the armchair, then mores him to piano 
bench to sleep, moves piano bench next to sister on couch Picks up 
radio, I identify it and she says she knows it Moves living room 
chair and tables with lamps to center of room” 

Note the lack of any real story despite icpeated instructions foi this, 
the large amount of exploratoiy behavior and tangcntiality, the emphasis 
upon iurangement. AU this despite the child’s excellent relationship with 
the expci imcnter and hei willingness to do anything he icquested hei 
I he cnteiia by which the play records weie analyzed are 
1. Action units not involving the dolls oi any behavior ielated to the 
dolls Refers to the movement of vehicles not involved in a theme in winch 
doll characters are also present Such items as '‘movement of sedan around 
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edge of tabic” or “wheeling of baby carriage on the table ” If the mother 
wheeled the carriage it would be considcicd thematic material, not action 
units 

2 Thematic material involving the acting out of a theme using dolls as 
characters. Such statements as “Mother comes in, they go to bed.” Does 
not refer to picking up of dolls 01 sinulni exploratory behavior 

3. Arungement of the doll furnituic, whethei part of the theme or 
not Such items as “Rearranges living room, places stool next to table” 

4. Length of the individual play session 

Action units (Table 1) were evaluated in tcnm of one point for each 
unit. One point was given for “sedan mound table edge.” If following this, 
a tiain had been moved aiound the table, an additional point would have 
been given. 

For each thematic action such as the following a point was given “gnl 
goes to store”—one point “Boy goes to school,” another point. If a thought 
had been piojcctcd upon the doll,, as, “Mothei thought the boy was naughty,” 
a point was given for this plus an additional point for any furthci separate 
thought. Likewise, movement fiom one room to another, the act of seating 
a doll—each was given a point Necessarily it would requite some experi¬ 
ence to be able to evaluate maternal coricctly 

The scoring of atrangement of doll furniture was on item basis 1 if a chair 
wcic moved next to a piano, a point would have been given foi the object 
moved. Occasionally a notation is made of an entire dollroom being re¬ 
arranged, in which ease a point was given for each article compusing the room 

The number of points made in each catcgoiy was totaled foi each session 
and an avciagc made, if the child had more than one session This scoic was 
then divided by the length of the session in minutes, lcsulting in a quotient 
which repicscnted tile frequency of occuricncc of a given catcgoiy per session. 
Thus in the ease of M —we have 

1 Action Units = 4 Quotient = 0 10 

2 1 hematic Material = (2 Quotient — 1.55 

3 Airangcmcnt = 10 Quotient = 0 25 

4. Length of session = 40 minutes 

These quotients permitted the authoi to compare one child's pcrfonnance 
with another, regardless of the length of any play session (For discussion 
regarding the effect of duration upon performance see Phillips, 12). 

The results of the experiment as far as action units are concerned tend to 
show a distinctly opeiative sex factor It is not likely that by chance alone 
11 boys and only thice girls should exceed the mean performance, while 11 
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TABLE 1 





Action Units 

School 




firvnf .ICC- 

•level 

IQ 

Action 

Adjustment of child 

child of child 

of child 

quotient 

Male 

6 

109 

2 00 

Well-Adjusted 

Male 

6 

132 

1 36 

Very Immature 

Male 

C 

no 

1 15 

Fair Adjustment 

Male 

5 

143 

0 80 

Well-Adjusted 

Female 

5 

126 

0 70 

Well-Adjusted, Timid 

Male 

5 

136 

0 65 

Bad-Adjustment 

Female 

S 

— 

0 62 

Bad-Adjustment 



0.60 

Not Accepted by Gioup—Piesent 

Male 

6 

152 


Psychiatnc Tieminent 

Female 

6 

127 

0 60 

Well-Adjusted 

Male 

4 

— 

0 60 

Bad-Adjustment, Sclu/oul 

Male 

5 

137 

0 60 

Immature 

Male 

5 

123 

0.50 

Well-Adjusted 

Male 

6 

147 

0 46 

Well-Adjusted—Previous 





Psychiatnc Tieatinent 

Male 

5 

138 

0 45 

Well-Adjusted 

Male 

6 

148 

0 30 

Well-Adjusted—Previous 





Psyclnatiic Treatment 

Male 

5 

107 

0 20 

Not Accepted by Gioup 

Female 

5 

136 

013 

Well-Adjusted 

Female 

5 

129 

0 11 

Well-Adjusted 

Female 

5 

129 

0 10 

Fail Adjustment 

Female 

5 

— 

0 10 

Well-Adjusted 

Female 

5 

— 

0 09 

Well-Adjusted, Sohtmy 

Female 

5 

133 

0 08 

Bad-Adjustment 

Female 

5 

— 

0 07 

Well-Adjusted, Passive 

Fan Adjustment 

Ma Ic 

5 

130 

0 06 

Female 

6 

139 

0 06 

Well-Adjusted 

Male 

5 

— 

0 04 

Bad Adjustment 

Female 

6 

142 

0 00 

Bad Adjustment 

Female 

5 

137 

0 00 

Well-Adjusted 

Male 

4 

— 

0.00 

Bad Adjustment 

Male 

6 

123 

0 00 

Well-Adjusted 

Male 

6 

m 

0 00 

Fair Adjustment—Picvious 





Psychiatric TicJtmcnt 

Female 

6 

142 

0.00 

Well-Adjusted 

Moan—0,38, 





girls and seven 

boys ate below the mean 

Nine well adjusted children and 

font poorly adjusted children possessed scores lower than the mean, while 
five non-ad justed and thiee adjusted childien exceeded tile mean Hence 
the possibility also exists that while the sex factor is primary m movement, 

adjustment or 

maladjustment 

may act as 

a secondary factoi obscuring the 

primaiy one, 





One may readily understand how culturally created methods of sexual 

expression would in 

ftuencc this 

score. It was achieved by physical movement 
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of cars, trucks, and tiains which pcihaps arc more interesting to the boy 
than the girl. At least Benjamin (4) has so indicated. If, however, the 
boy were well adjusted and responded adequately to the instiuctions to 
create a story, his attention would be channelized on this aspect of plav 
alone, and lus action score would diminish If he were maladjusted his in¬ 
ability to create thematic material would divert his interest to physical move¬ 
ment The same tendency might be found m the gill 

A peifeet pcifoimance of a perfectly adjusted child should theoretically 
have shown no action units The fact that nine well adjusted childien had 
scoies lower than the mean hems this out The low scoics of the scveicly 
maladjusted childien may be explained by their gencially pool performance, 
in which little was done in all latcgoncs. The thiec well adjusted childien 
who exceeded the mean had umfonnly high scoics in each categoiy, that is 
to say, then attention was evenly dispeiscd ovci all sectors of the play 
These aie the childien who aic cagei to tiy everything out of sheer cxubei 
mice Children who were fanly well adjusted but who showed problems 
of timidity, unsociability or who had had previous psyclmtnc ticatmcnt were 
in the middle range of scoies 

The lcsults of a comparison of the quotients for thematic matenal with 
the adjustment or non-adjustment of the child indicates a one-to-one prac¬ 
tically—corielation between high scoies and good adjustment and low scores 
and poor adjustment (Table 2) Of the seven children, thiee boys and foui 
girls, with tile highest imaginative scoics, all but one wcic extiemely well 
adjusted, the sixth child was also well adjusted but aggicssivc. Ot the 
eight childien, seven bovs and one girl, with lowest scoics, all but one were 
eitliei extiemely maladjusted or immature, the eighth child, a boy, was at 
the time of the expeument adjusted to his situation but had in the past been 
ticatcd foi neivous vomiting The 16 children between these two groups 
exhibited fair adjustment with some pioblcms, the seventy of the problems 
inci easing as the thematic quotient decieascd However, the con elation of 
adjustment to theme in this middle langc of scores, while good, is not as 
good as either of the other gioups. As indicated by the statistics neither 
sex, intelligence, nor age-level had any effect upon the stores. 

One might perhaps consider that a high thematic score may be explained 
solely on the basis of excellent imagination. Only one child, howevei, was 
noted as showing an cxtraoidinary imagination This girl, it is true, attained 
the highest thematic scoie of all the subjects, 2 07 more than the next 
subject; but in no othei case was such a high degiee of imagination reported. 
Moreover, her performance differed not in quality but in quantity; ie., the 
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TABLE 2 

Thematic Materim 


Sex of 
child 

School 
age-level 
of child 

IQ 

of child 

Action 

quotient 

Adjustment of child 


5 

137 

5 72 

Well-Adjusted 


5 

138 

3 65 

Well-Adjusted 


6 

123 

3 46 

Well-Adjusted 


6 

142 

3 24 

Well-Adjusted 

Female 

6 

139 

3 20 

Well-Adjusted 


5 

143 

3 15 

Well-Adjusted 

Female 

5 

129 

2 88 

Well-Adjusted 

Female 

5 

136 

2 56 

Well-Adjusted 

Mn le 

6 

109 

2 50 

Well-Adjusted 

Female 

6 

127 

2 46 

Well-Adjusted 

I 1 cm nlc 

6 

142 

2 30 

End Adjustment 

Female 

5 

— 

2 26 

Well-Adjusted 

Male 

6 

152 

2 06 

Not Accepted by Group—Picscnl 
Psychiatric Treatment 

Male 

5 

123 

195 

Well-Adjusted 

Female 

5 

— 

1 68 

Well-Adjusted, Solitaiy 

Male 

6 

118 

165 

Fair Adjustment— PPT* 

Female 

5 

129 

1 55 

Fan Adjustment 

M a 1 e 

6 

no 

1 30 

Fnu Adjustment 

Male 

6 

147 

1 10 

Well-Adjusted— PPT* 

Male 

6 

137 

095 

Immatuic 

Mate 

6 

no 

0 94 

Fait Adjustment 

Female 

5 

133 

0.S8 

Bad Adjustment 

Female 

5 

126 

0 80 

Well-Adjusted, Timid 

Female 

5 

— 

0 55 

Bad Adjustment 

Male 

5 

136 

0 50 

Bnd Adjustment 

Male 

6 

132 

0 48 

Very Immature 

Male 

5 - 

107 

0 46 

Nol Accepted by Gioup 

Male 

4 

— 

0.40 

Bad Adjustment 

Male 

6 

148 

040 

Well-Adjusted— PPT* 

Male 

5 

— 

0 28 

Bad Adjustment 

Male 

4 

Mean— 

0 00 

181 

Bad Adjustment—Schizoid 


‘Previous Psyclnatiic Treatment 


frequency of hoi concepts was simply greater than the others. It is ot 
course entirely reasonable that children displaying high thematic content 
should possess good imagination, but an attempt to corielate performance with 
noteworthy creative ability in painting 01 daywork as obscivcd by teachcis, 
did not show bettei than chance results 

The level of education, contraiy to lesults achieved by Bach (2), had 
no effect upon the scores achieved. Of the seven childien receiving the 
highest scores for theme four weic on the five-year kindergaitcn level and 
thiee in t)ic six-yeai fust grade class. Of the eight childien receiving the 
lowest scores two were in the four-year age group, four in the five-ycai class 
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TABLE 3 
Arrangcmimt 


Sex of 
child 

School 
age-level 
of child 

IQ 

of child 

Arrangement 

quotient 

Adjustment of child 

Female 

6 

127 

2 53 

Well-Adjusted 

Male 

5 

136 

1 95 

Bad Adjustment 

Male 

6 

130 

1 76 

Fair Adjustment 

Male 

6 

132 

1 32 

Vciy Immature 

Female 

5 

133 

1 16 

Bail Adjustment 

Male 

5 

1311 

0 90 

Well-Adjusted 

Male 

5 

123 

0 S5 

Well-Adjusted 

Male 

6 

147 

0 b 3 

Wcii-Adjustcd— rrn 

Male 

6 

118 

0 73 

Fair Adjustment— 

M a 1c 

6 

152 

073 

Not accepted hv tJioup—Piescnt 
Psychiatric Fi eminent 

Male 

5 

in 

0 70 

Well-Adjusted 

Male 

5 

107 

0 60 

Not Accepted by Group 

Female 

5 

— 

0 60 

Well-Adjusted—Passive 

Malt 

6 

109 

0 50 

Well-Adjusted 

Male 

6 

148 

0 15 

Well-Adjusted— PPT* 

Female 

5 

— 

0 13 

Had Adjustment 

female 

5 

— 

0 36 

Well-Adjusted—Solitary 

Female 

5 

126 

0 35 

Well-Adjusted—Timid 

Male 

4 

— 

0 30 

Bad Adjustment 

Male 

6 

no 

0 25 

Fair Adjustment 

Male 

5 

137 

0 25 

Immature 

Female 

5 

129 

0 25 

Fail Adjustment 

Male 

5 

— 

0 20 

Bad Adjustment—Scln/oul 

Male 

6 

123 

0 13 

Well-Adjusted 

Female 

5 

136 

0 10 

Well-Adjusted 

Female 

6 

142 

0 10 

Bad Adjustment 

Female 

5 

137 

0 06 

Well-Adjusted 

Female 

5 

— 

0 06 

Well-Adjusted 

Female 

6 

142 

0 04 

Well-Adjusted 

Female 

5 

129 

0 00 

Well-Adjusted 

Male 

5 

— 

0 00 

Bad Adjustment 

Female 

6 

139 

Mean- 

0 00 

0 57 

Well-Adjusted 


■“Previous Psjchintnc IreacniLiit 


ami two in the six-ycai first grade Of the 16 children in the inteimediate 
gioup the eight with highest scotes were equally divided between five-year 
and six-year child ten. 

A comparison of the frequency of airnngemcnt with adjustment ot malad 
justment of the subjects demonstrates that high an.mgeincnt scores seem to 
coirespond with maladjustment and unmatuiity, low scenes with good ad¬ 
justment. Of the five scores above 1 00 four wcie made by maladjusted 
children; there is no explanation for the score of 2 53 attained by a nonnnl 
girl, who, however, did fauly well on her thematic quotient Of the eight 
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children scoring from 0 13 to 0 00 all with the exception of two children 
showed excellent adjustment and these two belonged to tile group of severely 
maladjusted children having uniformly low scores In fact five of the children 
hi this gioup had been jn that gioup of seven with the highest scoics in theme 
All but one of the eight had exceeded the mean of theme frequency This last 
child was one of the two maladjusted mentioned above. 

The middle range of scoics docs not, unfortunately, corielate too well with 
the adjustment rating of the children Tins may veiy well have been 
expected since adjustment ratings of the only moderately adjusted group 
reflect boidcilme conditions In this group scores were low, reflecting m 
the case ot adjusted childien their lack of interest in arrangement, in the 
case of the maladjusted children, reflecting their generally poor scores re¬ 
sulting from their inability to do anything with the play materials. 

Having examined the results of the anangement scoics, one is struck 
by the fact that if one divided the scoics into an upper and a lower half, 
the 16 subjects in the upper group would be comp used of 12 boys and four 
girls; while 10 girls and six boys would be in the lower gioup. With the 
smallness of the sample one cannot definitely answer the problem of the 
effect of sex on these scores, but the icsults, as far as they arc indicative 
of the real situation, tend to show that in addition to adjustment sex influ¬ 
ences the manner in which the child airanges his play milieu To the extent 
that doll furniture may be considered as feminine (Benjamin, 4) in chai- 
actcr and of primary interest to girls and physical motion and the appui- 
tcnances thereof, cab, trains, etc., attractive to boys, we may suppose that 
m maladjustment reveis.il of characteristic sexually conditioned modes of 
response occuis. Of the 12 boys m the uppei group, eight were maladjusted 
or had uncleigonc psychiatric treatment, of the others not one but had 
problems of adjustment to which he was then icacting. Why, then, did 
not the girls exhibit high anangement scores? When the girl was well 
adjusted she could lespond adequately to the instructions and thus concen¬ 
trate her energy on adequate features of the play situation Significantly, 
when the girl was maladjusted her arrangement score rose markedly 

Other factors such as age-school level and intelligence seemed not to have 
any effect upon arrangement scores. 

In an effort to discover the relationship between thematic and airange- 
ment ficquencics, the quotient for arrangement was subtracted fiom that 
of theme, thus measuiuig the distance between the two. It is significant that 
of the nine greatest positive differences lesulting from such subti action all 
but one appertain to well adjusted children, while the ninth child is fairly 
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TABLE 4 

Difference between Quotients of Theme and Arrangement 


Se\ of 
child 

School 
age-level 
of child 

w 

of child 

Difference 

between 

quotients 

Adjustment of child 

Female 

5 

137 

5 66 

Well-Adjusted 

Male 

6 

123 

3 33 

Well-Adjusted 

Female 

6 

142 

3 2+ 

Well-Adjusted 

Female 

5 

139 

3.20 

Well-Adjusted 

Female 

5 

129 

2 88 

Well-Adjusted 

Male 

S 

13S 

2 75 

Well-Adjusted 

Female 

S 

136 

2 46 

Well-Adjusted 

Male 

5 

143 

2 45 

Well-Adjusted 

Female 

5 

— 

2 20 

Well-Adjusted 

Female 

6 

142 

2 20 

Had Adjustment 

Female 

5 

— 

2 00 

Well-Adjusted, Passive 

Male 

fi 

109 

2 00 

Well-Adjusted 

Male 

6 

152 

1,33 

Not Accepted by Group—Piesent 
Psyclnatiic Ti eminent 

Female 

5 

— 

1 32 

Well Adjusted, bolitary 

Female 

5 

129 

1 30 

Fair Adjustment 

Male 

5 

123 

1 10 

Well-Adjusted 

Male 

6 

110 

1 05 

Fair Adjustment 

Male 

6 

118 

0 92 

Fair Adjustment—Previous 
Psychiatric Tieaiment 

Male 

S 

137 

0 70 

Immature 

Female 

5 

126 

0 55 

Well-Adjusted, Timid 

Male 

5 

— 

0 28 

Had Adjustment 

Male 

6 

147 

0 27 

Well-Adjusted—Previous 
Psychiatric Treatment 

Female 

5 

— 

0 12 

Had Adjustment 

Male 

4 

— 

0 10 

Had Adjustment 

Female 

6 

127 

—0 07 

Well-Adjusted 

Male 

5 

107 

—0 14 

Not Accepted by Group 

Mnle 

6 

148 

-0 IS 

Well-Adjusted—Previous 
Psychiatric Tieaiment 

Male 

4 

— 

—0 20 

Bad Adjustment 

Female 

5 

133 

—0 28 

Had Adjustment 

Male 

6 

130 

—0 82 

Fair Adjustment 

Male 

6 

132 

—0 84 

Very Immature 

Male 

5 

136 

Mean— 

—1 45 

1 23 

Bad Adjustment 


adjusted Of the 11 children whose scores ranged from lows of 0 12 to 
—1 4-5 onlv one was not at the moment maladjusted oi had been recently 
maladjusted. These results seem to indicate that tendencies toward airange- 
ment are antipathetic to those of theme, as they would have been had the 
children followed instructions adequately This normal antipathy decreases 
as the severity of the maladjustment increases, a reflection of the inability of 
the maladjusted children to focus their attention on theme or to do anything 
m which case diffeienccs would inevitably be slight, 

We may then divide the expenmental group into categories (a) well- 
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adjusted, (A) sevcrclv maladjusted, (c) a group that Lies somcwheie m be 
tween the two preceding categories, (<l) the immature, ( e) those treated 
previously tor mental disoideis, (/) the aggressive, destructive Of the 
List group we ought to say that the cieativencss with which a dcstiuctive 
fantasy is pursued is often ns gicat as that of the well adjusted, it merely 
culminates in disordei Incidentally, piactically all maladjusted childien 
left the play table in great disoider. Of the immatuic we may say that thev 
tend less to airangement and moie to pieoccilpation with inferioi aspects of 
play, motion of ca\s and tram They persist m violating the bounds of 
icality accepted bj T more mature children to such a degiee that it is possible 
to diagnose immaturity meiciv by obseiving the pm poseful running through 
the doll house of cars and timns How to explain why the play behavior of 
children Heated psychiatncally in the past icscmblcs that of maladjusted 
childien poses a gicat pioblcm Assuming that in truth cure of the pievious 
illness has uccurred, it is possible that tiends in play developed as a conse¬ 
quence of their illness have persisted, although concealed, and arc revealed 
thlough a deep piobing projective technique In any event, foi the puiposes 
of this paper they have been classified with the moderately maladjusted 

Using the above principles it is possible to decide without any previous 
knowledge of the child’s condition and merely from observation of the child’s 
pcrfoimnncc whether or not he is adjusted, to what degree and often whethci 
the child is destructive or immatuie, provided always that the child is willing 
to jilav and has not suffered fiom a recent tension pioducing expci icnce In 
the lattci case, as happened with one child, theic was much airangement until 
she had recovered fiom the shock. 

What is the explanation of this behavior ? The possibility exists that these 
children, experience a blocking of affect resembling an actual lack of imagina¬ 
tion, this, whether cause 01 effect, would tend to aggravate an already pieva- 
lent neurosis What is involved in the capacity to create a theme is empathy, 
the ability to place oneself in another individual’s position; if this wete tem¬ 
porarily lacking, difficulty in puisuing normal social relations would be 
experienced. It is to be noted that the criteria upon which a diagnosis of 
adjustment or maladjustment was based m most cases depended upon the 
child's socializing ability, and his lclations with the gtoup The feeling of 
being different, leading to a social behavior, might be the consequence of an 
actual inability to experience emotions on the same level as other childien 

Non-adjustcd childien, moreover, demonstrate their maladjustment by their 
preoccupation (under experimental conditions) with individual units of 
their environment rather than the more inclusive features Arrangement is 
an example of disintegration of normal play ability and possibly, as Fieud (7) 
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has suggested because “the child is fixated at a certain point of his libidmal 
development ” Her investigation beai out that “neuiotic children are in- 
vaiiably disturbed in then play activity,” but I cannot agiee with hei when 
she states "that with ceitain types of neurosis imaginative play is excessive, 
at the expense of constructive play” What was obseived in these malad¬ 
justed children was not an excess of imagination but a blocking of normal 
play activity coriesponding to actual defect. 

The experiment detailed above cannot be considered as definitive even 
when coupled with the observations of llach (.2) that well adjusted children 
m his doll play experiment, pioduccd a greater quantity of thematic lesponscs 
regardless of content In his experiment, howcvci, the well adjusted chil¬ 
dren were, as lie lumsclf noted, on the average four months oldci chiono- 
logically and 11.5 months oldci mentally, nor weic his standards of adjust¬ 
ment psyclnatucally determined. Ncveithcless, it is to he hoped that with 
fui tliei needed rcseaich much light mav he thrown on the complex intci - 
relationships between adjustment and maladjustment 
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CRITICAL REVIEWS OF RECENT BOOKS 


The Journal of Genetic Psychology, 194S, 73, 159-163 

(Ka»to>, J R. Problems of Physiological Psychology, Bloomington 
In A. Brim's pm Piess, 1947 Pp 398) 

Reviewed by John Bucklew 


As an investigative field physiological psychology has pni ticipatvd vigoi- 
ously in the modern development of psychology, but in its various dcp.utmerits 
it exhibits icpcatcdly the same failure to achieve anv generalizations effective 
enough to encompass the data. Not that theic is any lack of theoretical 
constructions: on the contiary, they aic numcious Furthcimorc they arc 
icasonably consistent from one topic to the next, buL they aren't consistent 
with the available data. In such a state scientific investigation apparently is 
always faced with the choice of (rt) considering that picscnt theoncs and 
piograms will be vindicated by fuithei experimentation plus refinement of 
interpretation, or (£) considering that tile basic postulates underlying pres¬ 
ent work are wiong and need to be jeplaccd by moic suitable ones. In 
other words, when is something wiong, and when is it merely incomplete ? 
The crucial expenment is fine, but indeed laic And it can be aigucd with 
considerable justice that no such expciiment is possible, that alternative m- 
tcrpi citations can always be contrived. 

In actual piacticc it will usually be found that both of the above choices 
are being pursued concuricntly. In his latest contilbution, Problems of 
Physiological Psychology, Professor Knntor jnoposes that the second one is 
prefcmble The book has a tlncefold purpose {a) to examine the basic 
assumptions of physiological psychology in light of its metaphysical and 
scientific histoiy, (b) to piopose an inteibchavioml (event-field) construc¬ 
tion foi handling the data, in place of the contcmpoinry rcmncints of dualistic 
metaphysics which dominate the field, and (c) to perform a scientific job 
analysis of the principle data to see how well present theoues handle the facts, 

The fiist part of the book shows how modem physiological psychology 
was established on a basis of dualistic metaphysics dclived from Dcscaites 
and his picdecessors, a metaphyics which still provides the basic assumption* 
governing theory-making in physiological psychology. Early founders at¬ 
tempted to make psychology scientific by the device ot correlating supposedly 
non-natural mental properties with the nervous system or othci parts ot the 
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biological organism The historical development indicates an increasing 
emphasis on the neural side of the assumed cot relation until, with the 
advent of bchavionsm, the psychic is abandoned entirely' and coirespondeuce 
is attempted between physiological piocesses, on the one hand, and names, 
such as learning or discriminating, on the other. Thus a uses the notion 
that physiological psychology ically studies the undcilying "mechanisms” of 
behavior. The cluci result of all this was modem localization doctrine, 
based solidly on duahstic metaphysics whcthei it accepts the mental 01 not 

It is Professor Kantor's thesis that modern physiological psychology’, in 
both its dualistic and non-dualistic phases, reflects the same objectionable 
metaphysical tradition in tlut it falsely' locates psychological events within 
the oigamsin, and attempts to explain them by discovcnng their "seats” ot 
“mechanisms” within neurological 01 geneial physiological processes The 
continuity of Jnstoiy has made all modem psychology heir to a common 
belief entenng western cultuic primarily in the Alcxandnan period of ancient 
histoiy, a subjectivistic attitude that psychological data (mind, soul) are 
enclosed within the organism. The modem denial of mind lias not entncly 
rectified mattcis, for the brain has been substituted in its place. This has 
led to the endowment of neuial tissue with propeities it cannot have, and 
which, as later chapters attempt to demonstrate, the data of psycho¬ 
neurology indicate that it docs not have. 

All this, accoidmg to the author, only serves to obscuie the principles 
that (rt) for their crude data psychologists study unitary event-fields, that 
is, the mtcrbchnvioi of oigamsms and stimuli, and that ( b) the biological 
organism and its parts operate only as paiticipants in events and not as 
determines of such In place of the oldci coirclating and localizing tradi¬ 
tion in physiological psychology, a participant construction is substituted 
Tile ongmal events studied aie complete intci-opcrations of organisms 
with their sm round nigs, The physiological psychologist abstracts the idle 
which various bodily organs and systems play', and notes how then mutila¬ 
tion or change may influence the opeiation of the entire event. But the 
abstracted pait cannot be piesumcd to be the locus for the original event, 
nor a simple bodily correlate of it, nor a simple detcrmmci of it Such 
presumptions substitute metaphysical views for duect description and inter 
protation of the events 

A scientific construction, aigues Professor Kantor, must be abstiacted 
directly from the original data which the scientist manipulates. This means 
m effect that the refcicnts for such terms as learning and peiceiving must 
be the ongmal inteibehavioral happenings and not alleged mental or neural 
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happenings within the organism When the psychologist actually obseivcs 
and experiments on the one, and then theorizes lus results on the basis of 
the other, he is apt to achieve an autistic construction Such a construction 
,s concerned with alleged events, made plausible through sheer tradition, 
and not with the real ones. 

The several chapters on psvclioncuiology and psychosuigery summarize 
the icsultb of ablation and other studies The .esiilts arc remarkably uni¬ 
form and in line with Lashlcy’s 1929 hndings on cortical extirpation and 
nwe peifoimnncc. His lesults indicated with some expelimcntal prcci 
sion that it was the amount removed, and not the locus, which was of 
importance m imparting pcrfoimancc The evidence was negative with 
respect to localization tlieo.y since he did not succeed m establishing a coi- 
tical location foi maze learning or visual disci limitation learning lhe 
outcome for tlicoiy' howcvei was the substitution of widespread cottical 
pat Lei us foi the ones supposed to be located in the visual coitex or elsewhere, 
and, to account for the finding that animals could subsequently rcadapt 
to the learning situation, it was additionally assumed that the remaining cor¬ 
tex could vicariously take over the implanted patterns of what had been 
lost What such data leally establishes is not localization, hut that mutilated 
biological parts inteifeie with the opcialion of the largci psychological event 
"Actually,'' Kantor writes (p 248), “there has ncvci been any evidence 
for localization, cithci in the part that has lost the function or the part 
that is taking nvci By such willful attubution of function-locus one can 
argue for any power of any part of the nervous system ’’ 

By this he evidently means that opeiations ovci large parts of the 
neivous system can pioduce behavioral deficiencies in a manner sunilai to 
the above. Thus localizations can be analogously aigued at many points. 

The book's exposition of sensory psychophysiology lcveals anothei facet 
of tile metaphysical background The constructions in tins men, Presum¬ 
ably derived from data, actually derive m huge pait from Kantian subjecti¬ 
vistic epistemology In bncf, this tiaditum dictated that the investigation of 
sensory pioccsses should really be the task of showing how sense or guns 
and nerves were able to pioduce psychic states which formed the basis 
for internal knowledge of an external woild Behaviorism substituted bum 
pattern or processes fot psychic states but left the ongrnal task otherwise 
unchanged Kantor’s critical analysis here amounts to showing that study 
of sense receptors and sensory nerves has never shown them capable of 
resolving objects or qualities into differential patterns Hence, fiom the 
very beginning point, the evocation of specific psychic states oi implanted 
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cortical patterns is unfeasible, although the possibility of such evocation is 
a necessary assumption of neurological thconcs of learning 

The mterbchavioral interpretation of sensory processes is to consider them 
as structures permitting oiganismic adaptation to various environmental quali¬ 
ties, objects, relations, etc. The essential difference is adaptation to some¬ 
thing, rather than creation of things inside a sensorium. Thus sensory 
receptors and neurones aie not required to have thousands of unique ways of 
reacting to stimulus langes; they merely participate to a greater or lessci 
extent in specific psychological events. 

One deduction the teviewei would make from this is that, if sensory 
apparatus is only a p.uticipating part of larger events, then various mutilations 
of sensory nerves anti receptors should not give results greatly diftcicnt from 
cortical cxtupation experiments Data on this howevei is infrequent and 
less satisfactory in its techniques than is the experimental litciature on 
cortical ablation. 

Other chapters of Professor Kan tor’s hook deal with such topics as tile 
relation of chemical factors to psychology, relations of biology and psychology, 
psychosomatic medicine, etc The theories in these regions reflect, for the 
main part, the same assumptions as those alicady noted, although in geneial 
the data here is less exact 

Altogether, Professor Kantoi has argued brilliantly foi a thorough revi¬ 
sion of physiological psychology The dragnet of a formidable scholarship 
has drawn together within the confines of a rather small book the historical, 
philosophical, theoretical, and empirical phases of physiological psychology, 
and has evaluated each in terms of the others. The implications of mter- 
bchavioial constiaction would be fai reaching indeed It would mean, for 
example, throwing overboard all the classical theories of vision and hearing 
from Hclmholti to the present because these theories lest upon the tradition 
of translating an “external” world into an “internal” one. Such assumptions 
are usually tieatcd as necessary items in the program of sensoiy research, 
but it is precisely in the smoking out of "necessary assumptions” that much 
of the progress of science is effected 

The emphasis on direct construction and interpretation of behavior is in 
harmony with recent developments in psychological theory. Howevei it 
really goes beyond these later theories in that it does not assume behavioral 
interpretation to be a stop-gap until physiological psychology succeeds in 
unravelling neurological riddles. If the analysis is correct, these riddles are 
relics of classical metaphysics, not products of scientific inquiry and interpreta¬ 
tion. An objective theory would treat stimuli and responses as coordinate 
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parts of an event, not the one as a ‘'cause” of the othci. Professor 
Kantor’s views on hypothetical ncuial functions do not find their first ex¬ 
pression in this book In 1922 lie wrote the following criticism of the quest 
for neural explanations of psychological action: 

How vain is such a quest is clear from the fact that quite aside 
fioin its violation of scientific methodology (namely, to seek the cause 
of a phenomenon in a part of itself) a genuinely critical search will 
reveal not a single valid pnnciple of explanation which psychology has 
derived fioin physiology—although this does not deny, nl any sense, that 
many valuable psychological principles were woikcd out by physiolo¬ 
gists (1) 
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(Dunlap, K Religion, Its Functions in Human Life. New York' 
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Revifwed uy Sidniy Kosoisky 


According to its author, Piofcssor of Psychology in the University of 
California at Lot Angeles, this book is “a study of religion from the point 
of view of Psychology. . . It is the purpose of this book to picsent icligion 
as a noimnl product of man’s conscious pioccsses his desires, lus fears, 
and especially his planning for future contingencies” (Piefacc, p v) 

The ptincip.il thesij, of the hook may he summarized as follows’ icligion 
oiigmntcd in and is dnected by desues The two most important desucs, 
the foundations fiom which icligion developed, arc the alimentary and the 
protective desues All the otlicr desues (fni activity, for lest, for pic- 
cmincncc and conformity, ciotic desire and satisfaction, philopcdic desue, 
excietoiy desire) “have been taken into the fabiic of icligion after its de¬ 
velopment” (p 195) A desue is defined as “an actual psychological 
process in which a pcison thinks of an object which lie has not or of a 
condition in which he is not. Both the ideational and the affective fnctou 
arc essential in desue” (p 124) Desue is distinguished fiotn need on the 
grounds that need “is a condition that may oi may not be known to the 
pcison who is 'in need ’ Need, if a pcison becomes conscious of it, may 
rise to desire . ” (p. 125) The thought of a need becomes a “motive 
for the desue” winch, m turn, becomes the motive for the satisfaction of 
the need Thus, “motivation involves desire” and from this arises the state¬ 
ment that "we make an unjustified assumption . if we ascribe motivation 
to animals” (p 126) It is foi this icason that “there are no grounds what¬ 
ever for supposing that any animals below' the human level develop any¬ 
thing that could be called religion” (idem). 

Religion oi religious faith is defined as “knowing that which it is impossible 
to know" (sic) (p. 298) “In the eaily stages of ldigious development 
religion can be described as the attempt to do what man docs not know how 
to do and to know the unknowable . in its present stage . religion is the 
institution, or featuie of cultuie, which undertakes, in the service of man 
kind, those functions for which tlicie is no other institution or for the under¬ 
taking of which no other institution is as yet adequately prepared” (p 321) 

Basically, this is a volume in comparative leligion with the connecting 
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tin cad running through the book bang the attempt to analyze the roles 
which religion lias played in othci cultuics Thus, a number of topics arc 
considered in turn—religion as moiahty, concepts of divinity, the concept of 
sin, and a number of others. In each case, comparative religious data are 
given and the author makes evaluations as to the psychological significance 
of these data On the basis of these evaluations lie formulates Ins theoiv of 
the functions of religion in human life. 

In lcviewing this book, we will turn our attention first to the puiely 
psychological aspects; then we shall deal with the comparative religious 
data; and, finally, wc shall make some geneial obscivations 

There are certain statements made in different parts of the book to which 
most psychologists would take exception Thus, the assertion that we can¬ 
not ascribe motivation to animals (vide supia) would cause many an eye¬ 
brow to be laiscd m astonishment If wc could not ascubc motivation to 
animals, we should be foiced to deny that animals learn, for how much 
learning can take place without motivation? Indeed, at this point the author 
is involved in a self-contradiction If we assume, with Dewey, that the think¬ 
ing response is given only when there is an inadequate adjustment to the 
environment (read motivation) and if wc admit that imagining is a variety 
of thinking wc should be forced to the conclusion that animals cannot imagine. 
Yet, wc find our author admitting the possibility that a tiger may be '‘re¬ 
stricted to simple imagination” (p 125) How can a tigei imagine if he 
cannot be motivated? 

Too, one wonders which psychologists Dr Dunlap has in mind when he 
says that “to psychologists, ecstasy as described by the mystics icaUy is a 
state of pure feeling (and therefoic not an emotional state at all)” (p. 86). 
What is “a state of pine feeling”? And on what basis is a distinction made 
between “pure feeling” and “an emotional state”? Is not the fonnei almost 
always subsumed under the heading of the latter ? 

But perhaps the weakest point in the psychological edifice which the author 
seeks to erect is the general vagueness and loose usage of terms which make 
it difficult to follow the exposition There is no clear-cut distinction made 
among “drives” (the word isn’t even mentioned); “desnes,” "needs,” and 
“instincts.” Where one ends and the other begins is nevei made clear, 
In the list of nine primary desires which the author draws up there are some 
which are universal, some which apply only to man and some which apph 
to both Jowei animals and man. All are treated alike. The author sum 
marily dismisses “instinct” with his characterization of it as being “pseudo- 
cxplnnatory 1 ' (p, 125 f ), Yet there are many psychologists who invoke 
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it as an aid in nndcistanding of ccitain phenomena because they think that 
if piopcrly defined, it is a useful catcgoiv Indeed, Dunlap himself, in 
defining a desnc as “being indispensable foi the continuation of the pci son 
or being universal in occunence in all human gioups,” is referring to an 
instinct (though he docs not use the word) since one of the ciitcria of an 
instinct is its universality 

In addition, many of the conclusions drawn ftom the material picsented 
in tlic book are not the only ones that may be diawn. Foi example, to 
say that ‘'only the concept of a pcisonal God can satisfy man's iccling toward 
divinity" (p 316) does not necessauly follow from the discussion which 
piccedcs the statement Indeed, tins seems to he a projection of the authors 
own vie iv of the matter as is this s t.itcmcnt’ “the substitution of an imper¬ 
sonal woild power foi a personal God is a legicssion toward a more pimiitive 
conception” (idem). Even wlicie the authoi borrows fiom scholars in the 
field of the histoiy of ichgion theic is an unciitic.il acceptance of a psycho¬ 
logical and historical pimciple The authoi bolsteis this principle "that 

faith develops from iituitl, rathei than ritual fiom faith” (p. vi, 17 f) by 
many illustiations But the pi mciple, as stated, is too natrow for thcie aic 
many specific rituals which developed out of the mains, of a laigei faith 
Indeed, if the faith did not exist these specific rituals would not have de¬ 
veloped Foi example, the institution of a ritual foi a Fnday night service 
in many Jewish places of worship in the United States was devised because 
of a faith in the Jewish Sabbath as being a holy day J oo, every time the 
Roman Catholic Church decrees a fast oi a feast day in mcmoiy or honor 
of some saint, we have an illustration of a specific ritual being devised because 
it comes out of the matnx of a laigci faith without which it would have no 
significance Ritual and the faith into which it giows may he two mutually 
intciacting forces though there are undoubtedly many cases in which ritual 
pieccdcs faith. 

When we turn oui attention to the data on comparative religion, we find 
that thcie arc many places where the author is either inexact or inaccurate 
or veiy vague Tlius, for examjile, we arc told that “it is to be suspected 
that a deadly scipcnt was originally kept in the Aik of the Covenant, and 
the suspicion is strengthened by the explicit statement that when the Ark 
was placed m Solomon's temple, theie was nothing in it hut two tablets ot 
stone (II Chi on 5 10), implying that the deadly agency had escaped or had 
been removed” (p. 181). This theory is taken over in ioto from certain 
Bible critics who offer no evidence for the theory Again, to say that “there 
is no indication that in pre-Christian religion .injone sought rest" is to dis- 
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play an astonishing ignorance of the institution of the Jewish Sabbath Oi, 
when dealing with the antinomy created by the piemisc of an omniscient, 
omnipotent, and beneficent cieatoi of the world versus the evil which is found 
m the world, the author adopts the Augustiman solution But is this solu¬ 
tion, which can be traced back to Jewish sources (though the author is un¬ 
aware of this), "tlie best any theologian has been able to think out" (p 254 ) ? 
Tile doctiinc of the finite God should at least have been mentioned in our 
text Perhaps the grossest historical inaccuracy of all is that which is found 
in a sentence which discusses the origin of the Sadducecs and the Pharisees 
Here wc read "in Alcxandna, Jewish scholats such as Anstobulus and 
Philo influenced Judaism and created even in Jerusalem two factions— 
the Sadducces . and the Pharisees . ” A leading of any authontative 

text on the history of the Jews will show that this account is completely 
unieliablc and is not tenable at all in the light of modern scholarship espe¬ 
cially since tlie split between the Sadducecs and the Pharisees was already 
in existence before Philo was boin (see Graetz, H , History of the Jews, 
vol. 2, and almost every other book m the field). 

It is interesting to note that when dealing with Judaism the author- 
presents, in capsule form (p. 453 f ) an account which is incomplete and 
thoroughly biased from a Chnstian point of view and throughout the text 
there aic references to Judaism which display both bias and ignorance To 
say that in religions other than Christianity the welfare of “ncighbois” "was 
not so much emphasized” (p. 41) is strictly a matter of opinion which is 
not boinc out by an impartial consideration of the Jewish lcligion. To 
speak of "the Jewish God" (p, 238) is meaningless since we do not know 
to what or to whom the author refcis Does he mean a concept of God 
which was held by Moses ? Or the one that was developed by Ezekiel ? 
Or the one whose mam features were developed through later Rabbinic 
interpretation? Again, we aie at a loss in trying to undcistand the basis 
for the statement that "Judaism lost the notion of universal laws that even 
the Gods cannot change” (p 243), Which Judaism ? Rabbinic Judaism ? 
Modern Judaism ? Rcfoimcd Judaism? 

In general, there arc many statements made throughout the book which are 
purely matters of opinion and the opinion is very often questionable To 
take for granted without any qualification that the white man is obviously 
supcnoi to the coloicd (p. 135) is an unwananted assumption and is 
not in harmony with the facts as we know them. To say that the fact 
that "sheep, pigs, and goats arc not given equal rights with dogs can 
be explained only on the ground that the dog is a sacied animal” (p 148) 
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is downright silly because it completely ignores the fact that sheep, pigs, 
and goats do not leadily lend themselves to be used as pets and foi that 
icason do not have the same status among city dwelleis as do dogs Again, 
it is strictly a matter of opinion as to whether “from the ethical point of 
view intciest in one’s own salvation is immoial” (p 286). To wutc that 
“piajer itself remains an attempt to do what man doesn’t know how to do’’ 
(p 290) is to perpetuate the childish view of piayei and overlook the best 
and most modeln thinking on this subject which legards piaycr as an 
attempt to bring one’s self in harmony with the Divine. Oi, to put it in 
inoic objective terms, in a conflict situation between man and his environ¬ 
ment the man who piays is tiying to change himself r.uliei than tiymg to 
change the envnonment This is something which man does know how to 
do (oi at least can lcain) and is sometimes of gicaf value to him To 
chaiactciizc Leibnitz as “the somewhat stupid Leibnitz” (p 33+) is a 
characterization with which veiy few people would agice 

A good book on the psychology of lcligion should explain what basic psy¬ 
chological functions icligion pcifoims and, from tins point o[ view, it may 
have much or little m,atonal winch gives the genetic background of the 
icligion A good book should explain how and where, from the psychological 
point of view, changes in a leligion take place And, finally, <a goad book 
should discuss the influence of social facto is on the individual, on the gioup, 
and on changes winch take place in religion. The book in icvicw hcic does 
not fully oi adequately meet these critcna Much of the writing »s 
opinionated, there aic too many generalizations, in parts, sections of the 
hook read like excerpts from sermons, and, as a whole, the book fails to 
meet the scientific stand aid which would merit its sciious consideration as 
a woik of any impoitancc 
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SHIRLEY’S BABIES AFTER FIFTEEN YEARS. A 
PERSONALITY STUDY* 

InststvU of Child JPelfme, UinvetsUy of Minnesota 


Patricia Nejlon 


Although motlicis, nurses, and othci observers of children have often been 
convinced that theic is some continuity of "charactcristicncss, 1 ’ or gencial 
pehsonality pattern in developing individuals, this continuity has been elu¬ 
sive of objective psychological measurement That individuality exists m 
early infancy has been demonstrated by several investigators That it also 
exists in adulthood is, of couise, accepted, and differences are measured 
That the pattern of personality shown m infancy continues through life, or 
that it changes its form of expression as growth and development proceed 
lias, however, ncvci been established. Just as manifestations of brightness 
change with age, manifestations of individuality might change with de¬ 
velopment, while leaving the child in the same i dative place in his group 
at successive measurements Even assuming continuity of personality pat¬ 
terns, the individual who cries a great deal as an mfnnt would not neces¬ 
sarily be expected to ciy a great deal as an adult. The personality char¬ 
acteristic which caused the excessive ciying in infancy might persist though, 
and be expressed in a different manner m adulthood We do not know 
merely from the infant’s ciying, however, what foim of expression this 
characteristic might take latci. The infant who cries a great deal might 
babble a gicat deal ns a toddler, and be talkative as an adult. Or, the 
same infant who cries a gicat deal might be subject to severe temper tan¬ 
trums at preschool age, and have an inclination to impulsiveness or emo¬ 
tionality in adulthood The entnc pcisonality pattern, including emphases 
and details might continue fiom infancy with changes in expression to 
adulthood. Or, perhaps, some elements of individuality might be retained 
while others disappeaicd with development and cxpcnencc Or, there is a 
thud possibility that differences which existed in infancy, perhaps due to 
(hffcicnces in age at birth, physical and physiological conditions. Although 
these and other more complex possibilities unquestionably exist, they have not 
been investigated In part tins is due to the difficulties of measurement in 
the held of personality, and in part to the lack of attempts at measurement 
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of the same individuals aftci long mtcivals of time have elapsed Moie- 
over, nieasuicments which aic suitable foi infants 01 children aic inapplic¬ 
able to adults and vice veisa, so that continuity of measurements is impossible 
As a result, most students of child personality have used the cross-sectional 
appioach to investigate age and sex differences m a certain tia.it, or to pro¬ 
duce cxpciimental modifications Rarely have they attempted to measure 
continuity in the natm.il envuonment 

Early biogtapheis seem to have believed in the emergence of individuality 
in infancy. Shinn (22, p 55), foi example, says. "Out baby showed tem¬ 
perament and luckily of the easy-going and chcciful kind ftom her fust day 
(though wc could haidlv see tins except by looking back afteiward) ” 
Hogan (11, p 15) icfeis to the child's “eaily inclination to know what was 
going on about bun,” which continued, as did his seeming "happiest when 
lie was let alone” In 1925, Woolcv (32) described the development of 
"Agnes, a Dominant Peisonality in the Making,” on the basis of tcnchcis’ 
lcpoits of the child while attending the Men ill Palmci School This little 
gill, a sample case, lemaincd the same in hci basic peisonality pattern of 
nggitsstvc dominant behavioi from ages two to five 

In the more recent liteiatuie, evidence concerning continuity of indi¬ 
viduality is given firstly in studies of ccitain peisonality tiaits, secondly m 
studies using peisonality tests and rating scales, and thudly in studies which 
aim at total personality investigation, usually by use of a dcsciiptivc tech¬ 
nique The individual's chaiactenstic modes of response have tended to 
persist in the areas of perseveration, which was investigated by Cushing (6), 
smiling, which was investigated by Washburn (30), laughter, which was 
investigated by Biackctt (3), and crying, which was investigated by Bay- 
Icy (2). Aftci studying “problem” behavior in a large and icpicsentativc 
sample, howevci, Macfarlanc (15) concluded that "transitouness” tended 
to be tbe mlc rather than "persistence.” Using time sampling techniques 
in studying preschool cliiklicn, individual consistency has been found by Green 
(10) m “frequency of group play,” by Loomis (14) in the ratio of num¬ 
ber of contacts initiated to those leceived,” and by Jcisild and Mailcr.y (13) 
in conflict behavior in two observation periods scpaiated by a ycai’s time 
interval. Because they dcmonstiatc some degicc of stability in personality, 
reports of continuity of such traits or behavior items are valuable. The 
question of the continuity of total personality pattern, however, is fai mote 
complex While the above reports are objective, they aie, for oui pui- 
poscs, limited in scope Attempts to investigate "total personality,” on the 
other hand, often sacrifice objectivity to completeness 
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Halfway between studies of single tiaits nml studies using descriptive 
methods to investigate total personality aic studies of the continuity of 
individuality which use standaid pcisonality tests and lating scales as meas¬ 
uring devices Test-ictest techniques used by Jones and Burks (14) and 
Tryon (26) have shown that children tend to say the same sorts 
of tilings about themselves on two tests sepaiated in time While per¬ 
sonality tests aic the most objective of the measures available, such studies 
cannot adequately demonstrate the continuity oi lack of continuity of indi¬ 
viduality In the first place, tcst-rctest reliability, deliberately made a pait 
of the test, might insuic measured continuity To many, in the second 
place, a pei son’s impression of himself is not so important an aspect of per¬ 
sonality as is the impicssion of him gained by others, which is not measured 
by a personality test. Finally, a test is also limiting, and totality is again 
sacrificed to objectivity The rating scale, winch is a semi-objective measure, 
has also been applied to this pi obi cm Bonham and Saigcnt (18) used 
the method on 38 children fiom birth to two and one-half yeais finding 
no consistently positive lclalionships in ltilings except for good looks Using 
the same method on 140 pieschool child ten for thiec consecutive yeais, Stuts¬ 
man (25) found constancy in ratings and m profile patterns based on i.i tings 
suggesting personality types Besides evidence fiom studies ot separate pci¬ 
sonality traits and studies using personality tests and rating scales, the third 
type of evidence concerning continuity of individuality is from studies of total 
pcisonality In Biographies of Child Development, foi instance, Gesell et al. 
(7, p. 304) conclude. 

Oin data [fiotn ten yeais of study at the Yale clinic] do not lend 
support to the concept of a relatively standard pattern of infancy Noi 
arc the findings of embryology in haimony with such a concept From 
the standpoint of embryology the infant is a heady fni advanced in the 
cycle of life He is already stamped with individuality lather than 
with a standard pattern . . This pcipctuntion of character WiCJiess is 

not incompatible with inoiphogenesis and maturing It is, howcvei, 
inconsistent with the idea that individual differences at birth are 
slight and increase with age, oi that the period of infancy is in any 
sense nential oi gcnenc when compared with later periods of the life 
cycle 

The ic seemed lo have been pemstent tern pc inmental diffei cnees in twins T 
and C (8), and Johnny and Jimmy (16). After a senes of studies of the 
same group ot children toi five veais at Columbia Univeisity (12, 17), 
“consistency,” it was concluded, "lathei than inconsistency is cliaracteustic 
of development” Also using a dcscnptive technique, Allpoit (l) studied 
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his own son. Here personality piedtctions made by the parents when the 
boy was tour months old weic tompajed with lccoids of parents at two 
later ages and with records of fom different teachers at succeeding age levels. 
“The prognosis at the age of four months," Allport declares, ‘‘is borne out 
in most respects . , two of the initially dominant characteristics have shifted 
their emphasis . . But on the whole the schedule is consistent throughout." 
From this material, Allport advances the hypothesis that “from early in¬ 
fancy there is a consistency in the development of personality " Roberts and 
Fleming (19), with data fiom 25 women at prc-college, college, and post¬ 
college levels found that the latio of peisisting to fluctuating traits was 3.2. 

Elimination of the cxpei ini enter's bias, which is a factoi in all biogiaphical 
studies, is achieved by Gcscll (7) Movies of five childicn at ages one and 
five were used From the movies, a trained observei who was unacquainted 
with the childicn 1 ,inked them on 15 behavioi traits including energy, 
demeanor, dependence, social lcsponsivcncss, and the like Out of 75 rank¬ 
ings, 48 coincided, 21 wcie displaced by one rank ordci, five were dis¬ 
placed by two rank orders, and one was displaced by thice rank oiders. 
“Our periodic cinema iccords," Gcscll writes, “clearly show prophetic chai- 
acteis in behavior traits m the first year ’’ 

In the investigation of continuity of individuality, in suinmaiy, positive 
findings arc moie conclusive than negative ones. An impression of continuity 
was rcpoitcd by early biographers Continuity is likewise found in certain 
separate traits and behavior items. Investigators of “total personality" have 
been unable to retain both completeness and objectivity, between which a 
balance must be struck. Since a breaking down of “totality" has usually 
given negative results, it would seem that stnct quantitative measurement 
of behavior must be discarded m this area. The method of the Gcscll 
study (7) provides anothci soit of objectivity. The matching method 
advocated by Vemon (27, 28, 29) allows the use of total pcisonalitj', but 
eliminates the stiong effect which the bias of the single cxperimentei cxcils 
upon the icsults in the case study or descriptive method. In one study 
reported by Vernon (27), character sketches of 25 subjects weie wnttcn 
by each of thice experimenters on the basis of the behavioi of the subjects 
during performance tests. Each expciimenter then tiled to identify the 
sketches of the othci two This method applied to growing children should 
provide evidence about the continuity of individuality. 

This is essentially the method adopted in this study. Extensive personality 
data on infants were presented by Dt. Mary Shirley in her The Fust Two 
Yeais a Study of Twenty-Five Babies (24). After two years of standardized 
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obseivaticns of tile childicn as well as two ye,us acquaintance with them 
and their families, Di Shirley wrote personality sketches, These sketches 
and later sketches of the same children piepared by the writci weie used 
in a matching procedure to investigate the continuity of individuality 
The plan for the peisonality follow-up of the 25 babies, which was begun 
15 years after the original study, included the objective measurements of the 
subjects who would be available for study, and the writing of new per¬ 
sonality sketches which weie to be matched with the original sketches written 
by Di Shiilcy The wutei did not consult the Shirlev sketches after the 
study was begun, and did not know the pseudonyms used by Shiiley until 
the follow-up sketches weie completed Two foimal personality tests weie 
used m the follow-up, the Goodenough Speed of Association Test (9) and 
the Rundquist-Sletto Minnesota Survey of Opinions (20), In addition to 
these fonnally developed scales of peisonality measurement, a five-point 
rating scale of 23 traits, and a scale of six special abilities were also used 
The Speed of Association Test, the Minnesota Smvey of Opinions, and the 
scale for self-rating were administered to the subject m this older Follow¬ 
ing this was a more oi less standardized intci view concerning the subject's 
interests, in which a geneial impression of (ns peisonality picture could he 
gained An inteivicw was also held with each of the mothers Duiing this 
interview, the mother lated her child on the 23 traits and six special abilities 
She was also encouiagcd to talk about the child, and to state why she placed 
him m each of the lating categories. Many anecdotes illustrating the vari¬ 
ous chaiactenstics of the child were related, and his place in the family 
group was estimated Each mother was also asked whether or not she be¬ 
lieved the child to have changed in such lespects as were rcfcircd to on the 
rating scale or in lus general behavior pattern. Rating scales and special 
ability scales weie mailed to the fathers. All of the objective data weie 
intci preted in the light of the short intei views with the subjects and mothers, 
and peisonality sketches were wutten of the children as they seemed to 
be at the age of 17. 

Tile ouginal group of 25 babies was above avciagc m socio-economic 
status, education, and intelligence Such a supcnor sample was originally 
chosen by Dr Shnley because it was felt that bcttei coopciation of parents 
could be obtained than would have been the case if a sample more rcpicscnta- 
tivc of the population at laige had been chosen At the end of two yeais, 
Shnley had 19 of hci ouginal 25 subjects Fifteen years later, it was 
possible to gather paitial data on all of these, and full data on 16 

The finished adolescent sketches were two to four typewritten pages in 
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length To the Shirley infant sketches piopcr, inatcual was added from 
her sections of “Incidental Reactions” and “Peisonality as Revealed in 
Speech” This made the infant sketches compilable in lengtli to the 
adolescent sketches Since sex was readily detei mined in all sketches, the 
sexes were separated foi the matching procedure There were five sketches 
of adolescent girls to be matched with six infant sketches, and 10 sketches of 
adolescent boys to be matched with 13 infant sketches One of the adolescent 
boy sketches had to be thrown out because theic was no compilable infant 
sketch, Keeping the c\tia infant sketches made matching moie difficult 
by eliminating the possibility of automatically matching the last sketch 
in either senes. Because of the length of the sketches, the matching task was 
a difficult one It was pcifoimcd by guduate students and stall members 
at the Institute of Child Wclfaic, Univcisity of Minnesota, who carefully 
read and lcread the mateii.il, weighed and ^-evaluated the evidence. Ten 
judges matched the sketches of girls (five versus six cases), and five judges 
mulched the sketches of boys (10 versus 13 cases). Although statistically 
the chances for success arc approximately equal for both tasks, the match¬ 
ing of 10 versus 13 cases is psychologically tar moie difficult The gieatci 
number of cases necessitated moie than twice the amount of reading, and 
made an almost impossible demand upon the memo lies of the judges With 
10 peisonality sketches and 10 pictuics Vernon (29) found matching “almost 
impossible” for judges, even though this would involve less reading than 
the matching of two sets of sketches. 

Chances of successful choice are both reduced and increased by the 
limitations of the matching process. Taking the simpler five vcisus six 
matching as an example, the chances that the first adolescent girl’s sketch 
would be correctly matched would be one in six Assuming this fust match 
to be correct, the chances that the second sketch would be correctly matched 
would be reduced to one m five And assuming the first two to be correctly 
matched, there would be one chance in four that a thud would also be 
successfully matched, and so on, the task being made easier by process ni 
elimination after evciy successful matching. The chances of matching all 

1 

sketches successfully, theicfoic, would be —1 When there are incoircct 

6 

matches, however, the pioblcm becomes more complex If the fiist adolescent 
girl's sketch were incorrectly matched, it might be matched with eithci 
the sixth infant sketch, which has no mate, or with any of the four others. 
In the latter case, two incorrect matches would automatically come about 
If the first two adolescent girls' sketches were incoricctly matched, there 
would automatically be at least tincc, and quite possibly foul etrois 
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Chapman (4, 5) has given formulae for the solution of this lather com¬ 
plex problem which arc based on the possible permutations of the cases. In 
matching five versus six sketches, a total of 720 (6!) permutations arc 
possible, but only one of these arrangements allows foi the correct matching 
of all sketches. When there aic four coircct matches, and one error, there 
are five possible permutations, that is the sixth or extra infant sketch might 
be matched with any one of the five adolescent sketches The chances of 

5 . , 

making one error, then, would be — Other piobabiht.es can be worked 

out by Chapman’s formula Table 1 shows the piobab.lit.es of the chance 
success of one judge in matching five veisus six and 10 versus 13 cases worked 
out bv this formula It must be emphasized that these figures apply only 


TABLE 1 

Probabilities of the Chance Success or One Judge in Matching 1 ersonai ity 

Skfichcs 


Number of successes 


Piobablc chances in 100 
5 vs 6 cases 10 vs 13 cases 


43 

37 

15 

4 

0 07 
001 


46 

36 

14 

3 

0 06 
0 003 


to the chances of successful matching by one judge The highest number of 
successful matchings obtained by any judge foi the five veisus six cases was 

four, and foi the 10 versus 13 cases, five 

The results of 10 judges in matching the five adolescent sketches and six 
infant sketches of girls are shown in Table 2 The majority of the judges 
succeeded at the 4 per cent level of probability, thiec succeeded at the 07 per 


TABLE 2 

Succcssls or Ten Junnnn in Matching Pi'rsonaiity 
(5 vs 6 cases) 


Number of 

correct judgments Probability level 


SKETCH! S 01 GlRIS 


Numbcis of judges 


0 

1 

2 

3 

4 

5 


43% 

37 

15 

4 

0 07 
0 01 


0 

0 

1 

6 

3 

0 

10 'I ola I 
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cent level, and one at the 15 pci cent level The mean number of successes 
fo, all of the judges is 3 2 The significance of this figuic can be calculated 
by anothci special method Accoidttig to Chapman (4), the mean of landom 

t 

matchings is, by sampling tlieoiy, (/ = the smaller number of items to 

be matched, u =-- the larger number of items to be matched.) This agrees 
with Zubin’s (33) discussion of the problem of matching equal numbeis of 
items, m which the mean of landom matchings is one, and the standard 
deviation is also one For the moic gencial case, which can apply with citliei 
equal or unequal numbeis, Chapman gives the foimula foi the standaid 
deviation He gives also a formula foi calculating the skewness of the distribu¬ 
tion of random matchings which becomes more lcptolcurtic and more skewed 
as the differencc between the numbeis to be matched increases lhe distribu¬ 
tion takes the shape of Peaison’s Type III Cuive Tables, which are coircct 
to six places, have been woikcd out by Salvosa (21) for this function. Aiea 
undei the Type 111 cuive above the obtained mean value in terms of the 
standaid deviation can be determined from these tables. Using this piocc- 
durc, it was found that tlieic is less than one chance in 1,000,000 that the 
mean of 10 judges in matching five versus six cases would equal oi exceed 3.2 

The results of five judges in matching the 10 adolescent sketches of bovs 
with 13 infant sketches, which arc less clear cut, arc shown m Tabic 3 
These results are less clear cut probably because of the difficulty of the task, 
and the difficulty of obtaining judges for the task One judge did succeed, 
liowevei, at the 008 pci cent level The mean number of successes for 
all of the judges in this case is 2.6. Applying Chapman’s foimula to this 
figure, thcic arc only 25 chances m 100,000 that the mean of five judges in 
matching 10 vcisus 13 cases would equal oi exceed 2.6. 

The successes of individual judges as well as the high mean numbers of 


TABLE 3 

Successes of Five Judges in Matching Personality Sketches of 13ors 
(10 vs 13 cases) 


Number of 
coirect judgments 

Probability level 

Numbeis of judges 

0 

•4 6 n /o 

0 

1 

36 

1 

2 

14 

2 

3 

3 

1 

4 

0 06 

0 

5 

0 008 

1 



5 Total 
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successes foi both tasks as compared to chance demonstiate some common 
element in the sketches at both levels. Since the writer was not familial 
with the earlier sketches nor with the pseudonyms used for the children 
at the time of preparing the latei sketches, and since similarity existed m 
the sketches of the two-year-olds which were based on subjective thoiough 
acquaintance, and the sketches of the same childien at 17 which were based 
on objective tests and rating material, we conclude that personality similarities 
exist 

Taking the subject rathci than the judge as the unit may shed more light 
on the results Table 4 shows that one of the gills, Winnie, was always 
matched correctly by the 10 judges, while Judy was never matched concctly. 

TABLE 4 


DlsrillBUlION OF Tkn 

Matchings 

or iNtANT AND AuOl lSCCNT 
OF GlRI3 

Pkksonm n y 

Skuciii-s 



Times out of 10 matched with following 


Adolescent 

. 


Infant sketch 



sketch 

Winnie 

Va Ruth 

Sibyl 

Judy 

Patty 

Carol 

✓ Winnie 

10* 






Va. Ruth 


9* 




1 

Sibyl 



7* 

3 



Judy 



2 

* 

3 

5 

Patty 




3 

6* 



It seems possible, in other words, to rank the subjects according to ease of 
matching Winnie, whom 10 out of 10 judges matched coircctly, Virginia 
Ruth, matched correctly by nine judges, Sibyl by seven, Patty by six, and 
Judy who was ncvei matched coircctly In consulciing the problem of the 
piobability of lepcated successes in matching the same adolescent sketch, the 
only method of attack seems to be in considenng the matching of each 
adolescent sketch as a separate task independent of other matching This, of 
couisc, is not the case. As stated above, the chances of matching the first 
case aie one m six, while aftei one sketch is correctly matched, the piob- 
ability that a second will be correctly matched is one in live and so on 
Considering each matching as a simple choice of one u! six sketches also 
ignoies the fact that the coirect match ioi any given sketch may already be 
incorrectly matched elsewhere Foi calculating the piobability of lepeated 
successes, n evertlieless, the simplest method is one in which each adolescent 
sketch is considered separately, or as if it were the fiist to be matched The 
probability that one sketch would be matched concctly by all judges, using 

1 

this line of reasoning, is — 


6’ 


while other piobabihties arc worked out 
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TABLE 5 

PRQBXRitm of Repf itfd Successes in Ten M^tchincs of Personajity Skblches 

Number of 


Adolescent sketch 

Number of 
coriect ninlchc8 

Probability level 

Winnie 

10 

0 00000165% 

Virginia Rmh 

9 

0 0000828 

Sibyl 

6 

0 00217 

Judy 

0 

0 1615 

Patty 

7 

0 000248 


til rough use of the binominal expansion This ti end of diffeicncc between 
subjects in mntchability was less definite for the boys on account of the small 
number of judges used Ficd and H.uvev seemed to be most fiequcntly 
matched, however. It is possible to interpret the tiend in tluee ways Ease 
of matching could be atti ibutable, firstly, to the gieater degree of similarity 
in pcisonality in some cases Perhaps, secondly, it might be due to more 
adequate descuption of some cases, at one or both levels Allied with this 
is the third possibility that some individuals are more outstanding, and there- 
foie can be matched more successfully than the generality even though the 
degicc of similarity or dissimilarity between early and later status is similar 
for all 


Summary 

Pcisonality sketches of 19 children written by Shirley (24) on the basis 
of observations during the first two years of life weie matched with per¬ 
sonality sketches of 15 of the same children prepared by the wnter on the 
basis of test and rating matenal, Later sketches were picparcd without 
acquaintance with the earhei ones Five judges matched 10 sketches of 
adolescent boys, and 10 judges matched five sketches of adolescent gnE 
.Both the results of the individual judges and the mean scores of all judges 
in matching were significant as compared to chance. Following arc the con¬ 
clusions of the investigation. 

1. Personality similantics in an individual persist over a period of time 

2. Some individuals aic more leadily ^identifiable after a period of time, 
piesumably due to gieater uniqueness of pcisonality pattern 

3 The matching technique, utilizing total impression, allows for the 
dcmonstiation of similarities in personality pattern m the same individual 
over n period of time. 
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A FACTOR STUDY OF A TEST BATTERY AT DIFFERENT 
EDUCATIONAL LEVELS* 

Derailment of Psychology, National Chekiang Univeisity 
Tso-Yu L, Ciien* and Huai-Hsuj Chow 


A Introduction 

The moot question of integration versus differentiation in mental develop¬ 
ment lias lately come under different experimental attacks after decades of 
futile aigumcnts by philosophers and arm-chair psychologists Blit the ex¬ 
pel imcntal results so far achieved are no moic decisive, actually they are 
somewhat contiadictory The picsent study was undertaken, wc hoped, to 
cleai some of the confusions. Because of very limited icsouices at our 
disposal our undertaking had to be very lcstncted m scope Not all mental 
traits could be mapped. Only a very nariow field in cognitive ability could 
be attacked, So the piesent title of the paper seems to concern itself with 
only a battery of tests, though the aim was more ambitious. The work started 
in 1941 and was not completed until four yeais later Because of war 
isolation the work was not published earlier, though the manuscupt was 
almost ready two years ago. 

The method of correlation is an essential tool for the investigation of 
mental oignnization. Factoi analysis has enhanced the powei of coirelational 
study to penetrate the intricate entanglements of mental functions. No one 
is pei haps justified to look upon factors as separate paits in the mental make¬ 
up of an individual But factors, if they have any psychological significance, 
must lcflcct the actual woiking of the mind By this wc mean that factors 
have to be conceived as counterparts of the functional relationships of traits 
and abilities, If the mind tends to woik as a whole, we must be able to 
detect it in the manifestations of abilities and traits, provided wc know 
how to measure them. Cognitive abilities arc more accessible to measure¬ 
ment because we have tangible results from sucli activities, while tempeia- 
mental traits do not leave such handy evidences No wonder, studies in 
mental organization started in the cognitive field—for example, the pioneer 
work of Spearman We confined ouiselves to the more humble task for 

♦Received in the Editorial Office on Octobci 20, 1947 

’In order to save confusion the semoi author has been advised by Ins filends to 
add his courtesy name, something like the fiist name in English usage, to his usual 
simple designation, L Chen 
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llic same reason But we cannot see why the method cannot break into the 
temperamental field, though it is decisively more difficult. 

The plan of the pi esent study was to apply a battciy of tests of different 
natuies to groups of pupils of diffeicnt ages, and then by factor analysis 
isolate the factois for each group As age gioups were not convenient to 
gather, we took diffeient school giades as developmental levels in our study 
School giades ,ue more or less parallel with age, and age alone is not a very 
adequate measure foi matunty So educational level may serve as a useful 
index to mental maturity. Hence we wcie not totally unjustified in using 
school grades instead of age gioups in our present study 

B. Procedure 

Our battciy consists of nine tests They wcie word analogies, woid classi¬ 
fications, vvoid completions, flag test, foim classifications, X-0 series, aiith- 
mctic pioblcms, number senes, and mimbei completions Most of these 
tests are well-known and only a shoit dcscuption of scveial of the less 
familiar ones will heic be mseitcd The woid completion test is novel in 
China. Chinese words consist of ladicals instead of letters So a radical 
was given and the testccs were lequcsted to complete the word in older to 
make certain sense This test is a Chinese adaptation of Thui stone’s word 
completion test 2 The flag test was duectiy copied fiom Thui stone The 
foim 01 figure classification test is well-known in Spearman’s batttciy. The 
number completion test consists of pioblcms in the four inks of aiithmetic, 
In each pioblcm certain figuics were to be filled and the problem was so 
constructed that only one answer was possible foi each omission. 

This battciy of tests was made a pieliminaiy trial to a class of 50 junior 
high school fust year pupils Analysis by Votaw's method (9) combed each 
of the oiiginal tests foi stiaw items Then the whole battery was carefully 
rc-adjusted and some of the tests wcie leduced in length. The improved 
battciy was then applied to 140 junior high school first yeai pupils Of 
ionise the lattci group was diftcient hour the pieliminaiy group The 
formal test group had an avciagc age of 14f4 yeais, so the group as a whole 
was somewhat retaidcd. (The tests weie applied in the interior of China 
wheic educational opportunity was much handicapped.) Table 1 sums up 
how efficient the item analysis had been. 


“The senior mtllioi wishes to take the present oppoitmmy to thank Piofessoi L L 
Ihursione for Ins kindness m furnishing us with many of Ins test samples winch 
is ere very difficult to get in war-tune China 1’iofessoj Thurslone has always been 
helpful in advices through coircspondencc 
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TABLE 1 

Ru lAimmns or Tlsts IinokF and Aitek tiii Iiim Anaixsis 


Test 

Before 

After 

1 

97 

98 

2 

83 

96 

3 

85 

8S 

4 

69 

82 

5 

8+ 

93 

6 

82 

84 

7 

67 

86 

8 

84 

93 

9 

80 

82 


One will notice that the nine tests fall into thice categories the fust three 
arc verbal, the next thicc are non-veil),il, and the last thice deal with mmi- 
bcis So we have thice diftcrcnt types of material for our tests But the 
tests can also be ananged into pans of diffeient functions, two classification 
tests, two senes tests, and two completion tests. We planned in om fust 
senes of icscaich to determine which is moic impoitant in defining the nature 
of a factor, the material oi the function of a test As we shall latei see 
in the section on results, it is the material lather than the function which 
dctcimines the iole of a test m any factoi In older to simplify our experi¬ 
mental design, Test 6 was changed into a papci form-board test In this 
lattci test the tcstccs were icqmied to match several small pieces of fonns 
to a laigc fonn as it is ordinarily required to assemble several blocks to fit 
in a big hole til the usual foim-boaid test. This test was scpaiatcly stand- 
aulizcd by a scnioi student, Mr Y T Lin (5), m a large group (two classes 
of junior high school pupils) The modified battery was applied to the 
following thicc groups of students (a) 130 pumaiy school pupils, giadc 4. 
Then age tanged fioni 7 to 13 with an avciagc exactly 10^ years, 
(b) 140 semoi high school pupils, first and second yea is Avciagc age was 
a little under 16, ranging from 13 to 19, (c) 372 high school giaduatcs 
The test was made possible by the generous cooperation of the Dean of 
National Chekiang University, the late Profcssm S. C. Chang, who made 
all tlie fieshmen of 1943 take the tests before they attended classes This 
gioup will later he labelled as the college freshman group. 

The same nine tests wcie applied to all the above tluce groups, hut with 
the primaly school pupils, the easier end of each test was extended, and vice 
versa foi the fieslrinan group the nroie difficult end was extended Thus 
much of the middle portions of all the tests were applied to all the gioups, 
though the two ends did differ somewhat for each group Ilut the diftcicnce 
was a difference of difficulty only, the nature of each test was maintained 
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identically tlie bamc throughout the study. Thus we hoped to secure com¬ 
parable data foi the different groups 

C Results 

Because all the groups arc heterogeneous in age so all correlations (Pear¬ 
son’s product-moment t) were first corrected for the age factor by the 
partial correlation technique The diffeient groups may thus be considered 
as homogeneous in age within cadi group (Wc like to insert here that all 
the groups were ratlici homogeneous as to race and cultural factors ) No 
collection had been made with the college group, for it could be regarded 
as homogeneous in age, all the testccs being mature persons, i.e , all over 16 
Wc present here the net coirelations among the nine tests of the four groups 


TABLE 2 

Net Cojirelatjons .Among Tests* {Junior H S Group) 


Test 

1 

2 

3 

4 

5 

6 

7 

8 

2 

37 








3 

45 

3S 







+ 

12 

25 

23 






5 

30 

4+ 

43 

43 





6 

29 

4+ 

35 

42 

55 




7 

30 

30 

40 

26 

34 

40 



8 

3t 

30 

39 

35 

36 

60 

63 


9 

31 

39 

39 

39 

38 

47 

5+ 

49 

'•‘All decimals being omitted here as 

iY«ll as in all the tables following 





TABLE 3 




Net Correlations Among Tests (Primary School Group) 


Test 

i 

2 

3 

4 

5 

6 

7 

8 

2 

56 








3 

33 

43 







4 

16 

11 

—01 






5 

24 

16 

13 

16 





6 

2 <> 

IS 

12 

29 

28 




7 

07 

33 

31 

2+ 

38 

26 



8 

n 

21 

26 

01 

29 

29 

34 


9 

35 

20 

24 

09 

17 

27 

31 

35 


The correlations were then analyzed by Thurstone’s Centroid Method 
and further rotated in orthogonal transformations Foj the present study 
the authors did not think it was dcsnable to have oblique factors foi follow¬ 
ing two considerations. First, the orthogonal factor pattern are so simple 
that oblique factors do not render them more meaningful Secondly, 
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oblique fnctois aie iclnted mid thus can be further 1 educed into the so-called 
super-factois, but oui factois «uc too few to be thus further reduced. So 
we stuck to orthogonal transformations. 


TABLE 4 

Net Correiations Among Tests (Senior H S Group) 



Test 

1 

2 

3 

4 

5 

6 

7 

8 



2 

52 










3 

62 

53 









4 

45 

30 

35 








5 

3+ 

25 

36 

22 







6 

44 

24 

40 

69 

47 






7 

46 

39 

53 

+7 

34 

59 





8 

58 

58 

70 

45 

38 

57 

66 




9 

38 

48 

51 

42 

33 

51 

19 

61 






TABLE 5 







Net Correiations Among Trsia (Coiiece 

Freshman Group)* 



1 cst 

1 

2 

3 

4 

5 

6 

7 

8 



2 

399 










3 

297 










4 


2S9 









5 

393 

479 

303 

374 







6 

216 

273 

14+ 


329 






7 

365 

330 

253 

324 

347 

233 





S 

304 

276 

318 

26+ 

372 

145 

418 




9 

397 

401 

344 

389 

459 

265 

438 

388 


•Because (be population in 

the college group 

was 

more numerous, 

all figures had 

been calculated to three decimal places 











TABLE 6 








The 

Factor Matrices or the Junior II S 

Group 




a Cenhoid I'aeloi Main* 



b 

totaled Factor Matrix 

Test 

I 

II 

III 

/; 2 



'/ 

U 

C 

//= 

1 

51 

—36 

23 

44 



37 

54 

12 

44 

2 

57 

—21 

—09 

38 



55 

28 

—05 

38 

3 

61 

—27 

16 

47 



49 

46 

13 

47 

4 

49 

14 

—25 

32 



56 

— 12 

00 

33 

5 

66 

—12 

—30 

54 



71 

12 

—14 

54 

6 

73 

09 

—24 

60 



77 

00 

0+ 

59 

7 

68 

28 

37 

68 



54 

12 

61 

68 

8 

72 

33 

15 

65 



65 

—01 

+8 

65 

9 

67 

12 

02 

46 



63 

06 

24 

46 


c Diiection 

cosines 

/ 



i i Cosines of Angles sepaiaUna 


Refei eure 

V eclois 





Kcfet elite 

I etlots 



A 

B 

C 





1 

B 

C 

I 

94 

25 

24 




A 

101 



II 

09 

—84 

55 




n 

—01 

101 


III 

—34 

49 

SO 




c 

00 

—01 

100 
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TABLE 7 


The Factor Matrices or Tin Primary Schooi Grout 



Cenold Factoi 

Mali (A 



b 

Rotated Facto 

i iMatnx 


I 

11 III 

IV 

IF 


A 

B 

a 

D 

IF 

1 

63 

38 21 

—21 

62 


68 

36 

—IS 

09 

62 


63 

3 6 —33 

—3 + 

75 


44 

72 

19 

00 

75 

3 

45 

29 —IS 

00 

31 


41 

32 

19 - 

-12 

32 

4 

23 

—35 10 

—28 

29 


06 

10 

05 

52 

29 

5 

)4 

—18 07 

05 

22 


32 

—02 

21 

29 

23 

6 

52 

—21 27 

—09 

40 


42 

—01 

04 

47 

40 

7 

69 

—42 —16 

36 

99 


32 

06 

91 

25 

99 

8 

54 

10 17 

34 

43 


62 

— 15 

19 

01 

11 

9 

47 

10 16 

15 

28 


51 

—03 

09 

07 

27 


c Dluciion lOtines of 


d 

Cannes 

of Angles Sc/iaiatuig 


Refeience Fectois 




Refeience Fectois 



A 

D C 

D 




A 

B 

C 

D 

I 

81 

27 33 

35 



A 

100 




II 

38 

38 —38 

—76 



B 

00 

101 



111 

37 

-50 —73 

31 



C 

00 

00 

100 


IV 

24 

—74 43 

—16 



D 

00 

—01 

00 

100 





TABLE 8 








Factor Matrices of tiif Senior H S 

Group 



a . 

Cenh oul Facloi 


l 

Rotated Fa clot 






Mah i a 



Mat/ it 






Test 

I 

II 

IF 

4 

D 

IF 


c Direction 

cosines 

1 

69 

05 

48 

66 

21 

43 


of Reference 

Vectors 

2 

62 

42 

56 

74 

—16 

57 



A 

B 

3 

75 

30 

65 

81 

00 

66 


I 

93 

37 

4 

61 

—24 

43 

48 

45 

43 


II 

37 

—93 

5 

47 

—04 

22 

43 

21 

23 


d, Angles Separating 

6 

79 

—68 

108 

49 

92 

109 


Refeience 

Fcctoi s 

7 

72 

—08 

52 

64 

34 

S3 



A 

11 

8 

87 

IS 

79 

SS 

15 

80 


A 

100 


9 

69 

00 

48 

64 

25 

48 


B 

00 

100 





TABLE 9 








Factor 

Matrices 

or T1IE 

Coi i roL 

Freshman 

Group 




a Centroid Facloi b Rotated Fatioi 


Matrix Matn\ 

Test I If !r A 0 If c Direction cosines 

1 572 141 3+7 587 —005 345 of Rifei cnee Vetlot s 

2 636 157 429 653 —006 426 4 D 

3 499 113 263 511 001 261 I 97 23 

4 547 —053 303 518 182 301 II 23 —97 

5 668 034 418 656 121 445 d Angles Sepalahng 

6 5 52 —809 959 349 912 954 Refeience Veclois 

7 587 099 354 592 039 352 A ft 

8 535 200 326 566 —077 326 A 99 

9 675 098 465 678 060 463 ft 00 
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D Interpretations and Comments 

The natuic of the lotatcd factois of the jumoi high school pupils is obvi¬ 
ous enough. They aie {a) the gcneial factor, in the natuic of Spcaiman’s 
g (A) the veibal factoi V, and (c) the numbei factor N They aie lathci 
eleai and clean cut These three factois made us believe that it is the ma¬ 
terial and not the function that detcimines the natuic of a factor Thus the 
first tlnee tests which aie chaiactcuzed by then common veibal content 
have a common factoi V and the last thicc tests which all deal with num¬ 
bers have a number factor N in common Rut thcie is no classification 
factoi, no completion factoi, and no induction factoi (foi the senes tests) 
though they arc such common functions 

That we did not find a perceptual factoi P foi the second group of 
tests is not suipnsmg It is quite in haunony with Speaunan’s view, who 
would icgaid such tests as purely neogcnetic If one sciutum.es the nature 
of the tests in this group individually, one at once sees that these thicc tests 
aie not exactly the same The fust is spatial, the second being of foim 
classification, and the thud being of X-0 series arc each unique So we 
cannot expect a gioup factor running through them So a paper foim- 
boaid test was introduced to take the place of the X-0 series We shall 
see latei that we were fully justified in doing so 

The natuic of the rotated factois for the primaly school group is not so 
eleai The first factoi may be identified as the general factoi g But I'cst 
4 with a loading of barely 0.06 makes such a pioposition rather risky In¬ 
deed, if we look over the original coirelation table of this group, we find 
glaring exception to the positive iclationship thiougliout Con elation be¬ 
tween Test 4 and Test 3 is —0 01 and conclation between Test 4 and Test 8 
is 0 01, all vanishingly small. This is a point to which we like to call the 
leader's attention 

The second ( b) and the fouith (//) factoi in this group can be nothing 
else than the verbal factoi V and the spatial factor S of Thuistone’s The 
thud factoi (c) is some mystciy and may be spuiious Foi the piescnt 
we label it as N Tile only loading of significance in this factor is tioin 
Test 7, that of authmctic problems. It may be not wild speculation if we 
take this factoi as the number tactoi much disfigured. 

When we turn to the factoi pattern of the senior high school group, there 
is a marked change Two centroid factors seem enough to account tor 
the correlations The first of our rotated factors is again our old friend g, 
and it seems not far stretched to call the second factor as the spatial factor S 
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We have to admit that in the case of the second factor the picture is not 
so sharp as we should like to have. It is true that only the two spatial tests, 
4 and 6, have loadings ovei 04 in this factoi Nevertheless some of the 
non-spatial tests have fairly significant loadings in tins factor too We can¬ 
not but assume that ceitain contaminations fiom errors must have some¬ 
what distorted the picture here. 

The factor pattern of the college group is even more simple If not 
for the sixth test, that of the paper foun-boaid, one general factor seems 
enough to account for the whole correlation tabic As the centroid factois 
reveal, the second factor would be of no significance, if not foi the prominent 
negative loadings of the sixth test The rotated factors tell much the same 
thing A spatial factoi $ with the only laigc loading from Test 6 is the 
only factor i uniting beside the dominant g. "We feel rather satisfied with 
our interpretation, because Test 6 has a prominent loading—in fact, the 
heaviest—m tins factor with all oui gioups. It has a loading of 0.92 with 
the senior high school pupils and ties for first place with Test 4 in the 
primary school gtoup The exception of the junior school group selves 
well to prove the rule. As was pointed out earlier, the sixth test in 
this group is of a different nature, that of X-0 series. Now as the form- 
board test is the main determiner of the spatial factoi, its absence may thus 
be very well explained. Hence we deem that our pictuic fits nicely all 
tlie facts we gathered. 

In fine, we found four factors for the primary school group, g, V, S and 
probably N; three factors for the junioi high school group, g, V, and N 
(the absence of 5 here may be due to the absence of one test) ; two 
for the senior high school groups, g and S, and barely two for 
college freshman group, g and hardly S. This looks much too regular. 
So we have to explain the exact critcna as to when we would stop ex¬ 
tracting any further centroid factoi As soon as the coi relations were 
reduced to the limits within the probable errors of the average correlations 
in each group no more factoi was extracted. Sometimes even the corrcla 
tion residues were larger than the average PE, but since further factor 
extractings would have loadings all of negligible significance, we stopped 
extracting also. Such objective enteua may save us fiom subjectivity in 
judgment as to the number of factors needed in each gioup 

E. Discussion 

Fiom our data it is evident that there is a tendency for the factor 
patterns to become simpler as one advances in the developmental level We 
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may even sav that the tendency is. one of integiation In the primary school 
group the position of the gene!al factor seems not well established. The 
average loading of g is 0.42, while the loading of the fouitli test is within 
the range of its PE. In the junior high school gioup the average saturation 
of g is highei, being 0 58, and the lowest is 0 37, well beyond the lange of 
its 5 PE’s With the senior high school group the aveiagc loading in y 
is 0 64 and the lowest is 0 43 Satuiation of g seems to have reached its 
peak value at the senior high school level After that there comes a decline 
The aveiage loading m g becomes 0 59 in the college gioup while the low¬ 
est loading in this gioup sinks to 0 37 again The vicissitudes of g m all 
these gioups bespeaks of shuffle and leshufllc of mental functions, Our 
conclusion would seem latlici dogmatic had we not at oui disposal cor- 
loboiativc evidences for oui support 

In McNcmar’s text (6) on the Revision of The Stanfoul-Ihnet Stole, 
theie w.is also a factoi study of the subtests at different age levels Our 
groups can be roughly matched to his age 9, age 13, age 15, and age 18 
gioups He had only centioid factor figuies McNemai inclined to the 
view that the first centroid factoi lepresents the general factoi, with which 
we can icadily comply To facilitate comparisons, wc have calculated the 
variances of the fiist centroid factoi in out different groups and set them 
side by side with McNemai’s coricsponding gioups. The surprising re¬ 
semblance may have icvealcd something of importance. 


TABLE 10 

Comparison or Avlrace Variances or the First Centroiu Factor 


Group 

Our data 

Variance 

McNcmar 

Group 

's 

Variance 

Primary 

0 2S 

9tli year 

035 

jumoi 

0 41 

13th year 

0 38 

Senior 

0 48 

15tli year 

(1 50 


0.35 

IStlx year 

0 37 


One cannot inteipiet the above finding as a mere happy coincidence, be¬ 
cause this is not the only supporting evidence Blumcnfeld (1) lias icccntly 
published coriclations of some mental tests and though lie himself is inclined 
to the invariability of Ins coefficients of coirelations, yet his data, so far as 
comparable with ouis, confirm our conclusion. His IVp and Im groups 
just match our pi unary school and junior high school groups. The 
intcrcorrclations of Blumcnfcld’s IVp group averages 0 285, those of the 
I/It gioup average 0 326. The Ilm gioup is even higher, with an average 
of 0.356 All these are in strict confoimity with the trend in our data, 
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because the fust centroid factor is always piopoitional to tile sum of coric- 
lations 

Our finding, though not without corrcboratio/is, mus directly against 
the prevailing view m psychology. Coghili’s woik in anatomy reenforced 
the theoretical stiucture of the gestaltists m the emphasis of differentiation 
rather than integration as the rule of development Wc lilce to point out 
here that our conclusion does not necessarily contradict Coghill's. His investi¬ 
gation dealt with structural development of vciy immatuie animals while our 
youngest subjects must have passed this stage long ago It wc could extend 
out studies to /misery school childicn, or even to sucklings if it would be 
possible, we arc not at all sure that our conclusion would tun against Cog- 
hill’s It is not altogether impossible that with vciy immatuie individuals 
mental development mav also piocccd m Coghilhan fashion. Blumenfeld 
(1, p 204) quoted Jcisild to the effect that accoidmg to Baylcy there is 
a conclation of 0.50 between motoi and mental abilities dunng the fust 15 
months of life. Atter the age of 15 months, the corielation becomes lower 
though still positive “Shirley found a coirelation of 28 between precosity 
in walking and intelligence.” Later in the developmental pioccss the differ¬ 
entiated functions may again mtegiate tluough conditioning or learning 
Education may gather together what had been once scattae d So the whole 
developmental process may be spindle shaped, beginning with differentiation 
and succeeding with integration 

If wc believe in transfer of training as most educationists do, the more 
education wc have the more integrated must be the working of the mind 
Foi if A influences B and C, and B influences A and C and so forth, then 
separate developments in A, B, and G would result in the coheient develop¬ 
ment of j1, B, C as a whole. Hence the higher we ascend the education 
ladder the more integrated the working of the mind 

There aie other studies inoie directly related to ours that are contia- 
dictory to our conclusion. Early m 2941, Richaids (8) published a ic- 
analysis of two studies m mental organization His results pointed to the 
emergence of specificity with age. His method was graphic sketching of the 
clustcnng of tests in a coordinated diagram It gave a vciy vivid picture 
of diversity of functions We cannot reconcile his finding with ours. But 
it must be pointed out that Richards’ method of treatment delineated the 
diversity of the different tests in a given factoi structure while ours treated 
tile diversity of the structure itself. Thcie is some difference at least in 
emphasis, though fundamentally they may point to the same fact. 

Two references given by Findley et al (3) in then recent review of the 
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application of intelligence tests also iuii dncctly against om conclusion We 
mean the woik of Cl.uk (2) and of Kichaids (8). As the onginal aitides 
arc unfortunately not available to us, no comments can hcie lie made 
Anothei cnticism has to lie anticipated Many psj choincti icians point out 
that the size of the fiist centroid factoi may be determined by the relia¬ 
bilities of the tests. Errois tend to decrease the intercoirelations and hence 
the fiist centroid factoi So it is aigued that too much confidence should 
not be placed on the size of the fiist centroid factoi for any definite psycho¬ 
logical thcoiv We do not think this can evci be tiue with om data The 
highest reliability was of the junior high school gioup, which icachcd 0 984 
We did not calculate the actual lehahihtics of the otliei gioups, but a fauly 
safe guess can be made The lowest icliabilily was of the pinnaiv school 
group This of coin sc confirms the foicgomg aigumcnt But the otliei two 
groups could not have reliabilities so high as that of the junior high school 
gioup and yet then first centroid faclois were higher. The lather stable 
factoi patterns in the three gioups and the almost lincai tendency of the factoi 
loadings throughout the different levels made us believe that out data wcic 
lathci reliable and our conclusions no less sound 

That theic is a gcneial factoi ninning throughout our groups may 
make some psychologists sceptical Foitunatcly the tide of events seems to 
have changed lately in favoi of Spearman’s theory of intelligence. The 
Division of Occupational Analysis of the Wai Manpower Commission (10) 
also found a general factoi g in then batteries of tests to a gioup of 2,156 
adults. Pcihaps Kelley’s aigumcnt (4) that q leflects merely heterogeneity 
in maturity is thus effectively vindicated. Oui college group was homo¬ 
geneous m age and the otliei thicc groups had all been collected foi age 
factoi As to race, socio-economic status and so on, our gioups weie about 
equal in homogeneity or hctciogcncitv So the presence uf g and its quan¬ 
titative variations in the tom groups cannot be explained away by hetero¬ 
geneity. 

F Conclusions and Summary 

A battery of tests of woul analogies, word classifications, woid comple¬ 
tions, flag test, form classifications, paper form-boatds (in the case of the 
junior high school group, X-0 senes took its place) arithmetic problems, 
mimbci series, and number completions, was applied to 140 junior high 
school pupils, 130 pnmaiy school fouith giadeis, 140 senior high school 
pupils, and 372 college ficshmen Product-moment correlations were cal¬ 
culated between the nine tests foi each gioup and partial conclations were 
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calculated for three groups to eliminate the age factoi within each group 
Centroid factors weie obtained and then tinnsfonned into orthogonal iota ted 
factois. It was found that a geneial factor in the natme of g luns through¬ 
out all the groups tested. There was a tendency foi the geneial factor to 
irtcicasc with age, or lathei with the educational levels. There was a slight 
rcvcision m the college gioup 

The most striking lesult is the compositions of the factoi patterns. Theie 
was a lathci regular tendency foi the factor pattern to become simpler as 
one advances in education level Wc have to assume four factors, g, V, N, 
and S for the pinnaiy school gioup, thiee factois, g, V, N foi the junior high 
school group, two factors g and S, foi the senior high school group, and 
hardly two factois foi the college gioup It was “hardly two” because there 
was only one test in the college group with a heavy loading in the second 
factor 5. As we are here concerned with common factois, such specificity 
may be looked on with suspicion. 

Thus we axe dnven to the conclusion that mental functions, at least 
within certain aicas, tend to mtcgiatc in interrelations as we go up the 
educational ladder. Transfer of learning 01 cross conditioning may be the 
causative factoi in this aspect of mental development. 

G Postscript 

The picscnt aiticle is only a biicf repoit of essential facts and observa¬ 
tions. It is hoped that some day a moic extensive study, both m scope of 
abilities and in range ot developmental levels, may be undertaken So no 
detailed rcfcienccs arc given here General rcfeicnees to the authoritative 
woiks of Spcaiman and of Thurstone are too numerous and too well known 
to need specific mention in the text. 
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THE EFECT OF DISCOURAGEMENT ON TIIE REVISED 
STANFORD-BINET SCALE* 

Deptn tment of Psychology, 0/no Stole University 


L V Gordon and M A. Durea 


A Introduction 

The present stud} was undertaken to determine whether discouragement 
has any effect upon perfonnancc on an individual intelligence test. The 
necessity for encouraging the subject has been lepeated in several standard 
intelligence test manuals The only comments pcimilted by Weclisler (7' 
arc those necessaiy to keep the subject encouraged Arthur (1) cautions the 
cxaminci to “ . note habits and methods of work for clues to kind and 
amount of praise necessary to obtain the patients best efforts.” Tcnnan and 
Merrill (5) state that . in geneial it is wise to praise frequently and 
generously ” Despite the unanimity of emphasis upon the need for 
encouiagement there is no dticct experimental evidence as to the effect of 
discouragement on individual intelligence test performance. 

A close apploach to the pioblcm was made by LanU (2), who set out to 
measure the effect of failure upon several comparable items lifted out of 
the Revised Stanford-Binct Each of her subjects was tested with a set 
of items from one form of the scale, and was then pci nutted to indicate Ins 
preference from among seveial pi lies The subject was invited to play 
a specially constructed individual ball game to try to win the pre-selected 
pii'/e After this game, the subject was letested with the comparable items 
from the alternate form The game was calibrated in difficulty so tb.it 
about one-half of the subjects would succeed and about one-half would fail. 
The effect of success oi fmluic would be ieffected in the pcifonnnncc on the 
second set of items Lantz concludes 

llic inteiveiling experiences of success m failure on the hall game 
has influenced iespouses lo the mental test given Success lias proven a 
stimulant, with the average nuinhei of successful itsponscs increased, 
although not significantly beyond expectancy Failme, however, has 
proven a successful depi essant, inhibiting the ability to respond in the 
retest situation 

Unfortunately, sevenal uncontiolled variables in the expciimcrttal design 
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lendei the study inconclusive with respect to the effect of success or failuic. 
Fust of all, the members of the success group and the failure group were 
not random selections from the same population. The groups were selected 
so that one would be superior to the other in a given ability, and there 
was no contiol over how this supcrioiity would affect retest performance. 
Secondly, the “control group,” which she used as a zcio point fiom which 
to measure the effects of success and failuie on these particular items, was 
the group upon which the revision of the Stan for d-Binct was standardized 
The investigate simply went to the standaidization data and lecordcd the 
scores on the particular items that were being used in her study. The validity 
of this procedure is questionable, since the items were given in an entirely 
different context foi the standardization group, it appears that the time 
interval between test and letest differed for her groups and the standardiza¬ 
tion group, finally, a fundamental condition of sampling was violated in 
that each individual in the universe being sampled must have an equal 
chance of being included in the sample 

In the present experiment the effect of discouragement on the individual 
intelligence test was directly determined. Because of its widespread use, and 
the convenience of having two comparable forms, the 1937 Revision of the 
Stanford-Bmet was used as the instrument in this study. The two groups 
of subjects wcie given the Form L under conditions prescribed in the manual 
of instructions One group was retested with the Form M under conditions 
of discouragement, while the othei, serving as a control, was retested with 
the Form M under prescribed conditions. The question to be answered was 
whether a significant difference in performance between the two groups on 
the Form M remained after adjustments had been made for differences in 
initial ability on the Form L 

B. Subjects and Method 

Twenty male and 20 female subjects, between the ages of 13 and 15 
years, weic selected at random from the eighth grade of a local junior high 
school. All weie of native born, white parentage slightly above average 
in socio-economic status Each subject was assigned to either the “Control 
Group” or the “Discouraged Group,” and to one of two examiners by 
random methods The subjects were tested in an unused classroom during 
the regular school day. 

Members of the Discouraged Group weie given the Form L of the Re¬ 
vised Stanford-Binet according to conditions prescribed in the testing man¬ 
ual (5). They were praised frequently and given the conventional encourage- 
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ment employed in a psycliometnc situation Two weeks after taking Form L 
each subject in tills group was retested with the Form M undet conditions 
of discouragement. This consisted of the subject being told at uniform 
intervals that he was doing poorly on the test In older to enable the effect 
of discouragement to opeiatc on the beginning items of the Form M, six 
items of the type used by Thorndike and Woodyaid (6) weic given just 
pnor to the administration of the scale The subject was told to name 
all the words that lie could that rhymed with “branch ” He was allowed 
one minute, and every 15 seconds the examiner commented on his "poor” 
peifoimance, This pioccdurc was repeated for "mange” and for "extra” 
The examiner then turned to the back of the Form M booklet on which 
was punted the following disariangcd words’ 

HOPSTU - 

ADIIMO -- 

AACINSUV - 

The subject was told to icarrangc the letters of the fust disarranged woid 
to form a woid that made sense lie was allowed one minute and again 
his "poor” performance was called to his attention cveiy 15 seconds. The 
same pioccdurc was lepcatcd foi the next two words. The Form M proper 
was then begun at the same level at which the subject had established lus 
basal on the Form L The piocedure picscnbcd in the testing manual was 
followed in every respect, except that instead of the recommended piaisc 
and encouragement, remarks of a discouraging natuie were made by the 
examiner These lcmarks were of the type, “You are doing teiribly on 
this test,” or "That wasn't vciy good at all,” and were made at the end 
of every othei test at each age level In instances where the subject could 
tell with a reasonable degree of certainty that his response was correct, or 
where test items of the same type appealed further along in the scale, the 
examiner was c.ucful to make his remaiks appear to lefer to the subject’s 
test performance .is a whole rathci than to the response to the specific item. 
This Was done in order to pi event the subject from construing any remark 
to be a criticism of lus methodology of solving a specific problem In brief, 
an altered attack on the pioblcm might result when an item of tile same 
type appeared later in the scale. Although an alteied methodology might 
be one of the reactions to discouragement, it was not desired to influence 
the subject towards any paiticulnr type of adjustment by the cxpcilmcntal 
procedure, but rather to leave him to his own conscious or unconscious devices 
At the end of the scale the examiner attempted to meliorate the effects of 



204 


JOURNAL OF GENETIC PSYCHOl OGY 


the discouraging remarks by scoring the test in the presence of the subject, 
remarking all the while that the subject had not done as poorly as it ap¬ 
peared during the testing 

Members of the Control Group were given the Form L under prescribed 
conditions of encouragement and praise, and were given a retest with the 
Form M two weeks after their first test under the same prescribed con¬ 
ditions. 

C. Results 

Scores on each form of the Revised Stanford-Binet for each subject in 
the Discouraged Group and the Control Group arc given in Table 1 


TABLE 1 

In i eilicence Quotients for Each Subject 


Control 

Group 

Discouraged Group 

L 

M 

L 

M 

106 

105 

100 

107 

118 

126 

99 

94 

105 

108 

106 

110 

98 

111 

117 

113 

106 

106 

111 

106 

122 

123 

116 

109 

111 

117 

90 

88 

118 

120 

107 

107 

119 

135 

101 

95 

104 

107 

123 

129 

99 

113 

109 

106 

103 

104 

138 

135 

96 

100 

98 

95 

113 

114 

no 

112 

116 

113 

98 

94 

116 

125 

117 

114 

113 

116 

91 

92 

102 

105 

85 

76 

120 

125 

109 

105 

107 

109 

106 

106 

109 6 

114 1 

106 55 

104 65 


The first step in the analysis was to determine, whether there was a 
significant difference between the Discouraged Group and the Control 
Group on Form M after initial differences on Form L had been ruled out 
It was not possible to match the subjects by scores on Form L, due to the 
short interval between test and retest, because some subjects would have 
been retested before others had taken their initial test. Hence, by analysis 
of covariance (Table 2) the significance of the results c.an be tested after 
a statistical matching" at the end of the experiment, and the same increase 
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TABLE 2 

Anaiysis of Covariance 



l a 

\m 

in 3 

Ai 

3 1 

di 

Within Groups 

4,085 750 

4,156 650 

5,060 350 

38 

831 570 

37 

Between Groups 

93 025 

288 225 

893 025 

1 

393 885 

1 

Total 

4,178 775 

4,444 875 

5,953 375 

39 

1,225 455 

38 


in piecision can be attained that would have resulted were matching feasible 
An F of 17.525 was obtained which makes it piactically certain that a true 
difference exists between the mean scores obtained by the members of the 
Discouiagcd Group and the Contiol Group. After adjusting fot initial 
differences, by a procedure outlined by Linquist (3), the difference in 
means on the Form M between the two gioups was 6.35±t 51 IQ points, 1 
in favor of the Contiol Group Thus it is certain that discouragement 
has an adverse effect upon individual intelligence test performance 

An attempt was made to sec whether the effects of discouragement could 
be allocated to any particular tests or types of tests This could be done 
only on tests that had comparable items in both foims, and which were 
attempted by enough subjects to permit statistical analysis Differences in 
impairment and impiovcmcnt of perfoimance on these tests or types of tests 
between the two groups were then examined by Chi Square to see whether 
they were greatci than would be expected by chance 

There are eight tests that aie identical on both forms that McNemar (4) 
found to be tests of “immediate memory ’’ 

Repenting 4 digits reserstd 
Repeating 6 digits, 

Memory for sentences IV (L), III (A/) 

Repeating 5 digits reversed 
Repealing 6 digits lcversed 
Repeating 8 digits 

Repealing thought of passage Value of Life 
Repeating 9 digits 

Table 3 contains frequencies with which improvement and impairment of 
peiformance took place for members of the Discouraged Group and the 
Control Group The resultant Chi Square of 6 049, using Yates' cor¬ 
rection, is highly significant, and we may conclude that diSLOUiagcment 
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b)ought about a significant diffeience between the two giuups in tests of 
“immediate memory.” 

TABLE 3 


Changes in Performance on Tests of “Immediate Memory” 



Impaired 

Improved 


Discouraged 

7 

1 

S 

Control 

2 

9 

11 

Total 

9 

10 

19 


Table 4 contains frequencies for members of each group whose pci- 
formance in Codes (Codes I, only, in Form M being used in the calcula¬ 
tions) showed improvement or impairment, Tabic 5 contains frequencies for 
impairment or improvement in Ingenuity, and Table 6 contains frequencies 
for impairment or impiovement in Orientation. Directions I. The num- 


TABLE 4 

Changes in Performance in Codes 



Impaired 

Improved 

Discouraged 

2 

2 

Control 

2 

3 

Total 

4 

5 


TABLE 5 ’ 


Changes in 

Performance in Ingenuity 


Impaired 

Improved 

Discouraged 

1 

4 

Control 

0 

6 

Total 

1 

10 


TABLE 6 


Changes in Performances in Orientation , 

Directions I 


Impaired 

Impiovcd 

Discouraged 

2 

0 

Control 

0 

4 

Total 

2 

4 


ber of cases in these tables is too small to allow a meaningful statistical 
analysis, although certain trends appear. There seems to be a practice effect 
m Ingenuity, and a likelihood of a tiue difference existing between the 
groups in Orientations, Directions I. The suggestive trends with lespect 
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to tlic items m question as administered undei conditions of discouragement 
or lack of it, point to the possibility of furthci research in experimental 
psychometrics 

D Summary and Conclusions 

1. The effect of discouragement upon the individual intelligence test 
was studied by administering Form L of the Revised Stanford-Binet to a 
group of eighth grade pupils under prescribed conditions, and retesting them 
aftci a two-week interval with Foim M under conditions of discourage¬ 
ment Anothei group, serving as a contiol, weic given both forms under 
pi escnbed conditions 

2 A significant difteience was found between the two groups in Form M, 
aftci the scores had been adjusted foi initial differences on the Foim L. 
A diffeicncc of 6 35±1 50 IQ points, in favoi of the Contiol Gioup, was 
found between the adjusted means of the Form M of the Discouiagcd Gioup 
and the Contiol Group. Discouragement appears to have a definite effect 
upon lowering the performance on the individual intelligence test. 

3 Significant diftciences in impairment and impiovcmcnt of performance 
on items of “immediate memory” were found between the Discouraged Group 
and the Contiol Group. 

4 Although there were too few cases to test the significance of differ¬ 
ences on othei tests, the likelihood of a true difference between the groups 
existing on Orientation: Directions I, and a practice effect in Ingenuity is 
suggested. 
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INDETERMINATE NUMBER CONCEPTS II APPLICATION 
BY CHILDREN TO DETERMINATE NUMBER GROUPS* 

Department of Psychology, Ctnttal Michigan College of lirhicnlioii 


D A Brotherion, J M. Read, and K. C Pratt 1 


A Introduction 

In an intioductoiy article (3), the indeteiinmatc numliei categories com¬ 
mon to oui culture wcic named and then general coverage oi thcoicticnl 
limits reviewed Then lelatian to doteimi'natc numbeis was explored in 
human cultural histoiy, and pursued in the ontogenetic development of the 
child From these histones cmciged the conclusion that man resmts to inde¬ 
terminate numbers vvhcncvei he comes to the last number in his determinate 
series 

If this weie the only role of indeterminate numbci concepts, the task of 
psychology would be to discover the stages by which indeterminate numbers 
flic replaced by determinate numbers in any given culture, and to account for 
any obscived intercultural differences But, if indeterminate numbers pei- 
sist also as an alternative to the dcteiminatc number system, the inquiry 
should be broadened to asccitam just what is then communicative function 
It should deteiminc under what circumstances these teiins aie employed and 
what arc their social consequences 

One step in such an investigation will be the empirical establishment of 
the determinate number limits and the central tendencies of indeterminate 
number concepts If these arc nevei as completely abstracted as are de¬ 
terminate numbers, will the value of such concepts vary with the actual 
objects or situations to which they aic applied ? And will their use alter 
with the age of the individual employing them? 

These aic fundamental questions which may receive at least paitial an- 

'i'Receivcil in the Editorial Oflicc on December 13, 1947 

‘In these studies the indeterminate mimhei maiennl was administcied by teachers 
in the elementary grades of rural schools (one-room and consolidated), and hy 
high school teacheis in the secondaiy giades 'Ilie elementaly school teachers 
(M, Ii Clark, M Mumbv, M Novak, R Owen, and L Richaidson) not only ad¬ 
ministered, but checked and scoied the exeiciscs as a pioject in child psychology 
The secondary school teacheis, who were members of a graduate class in genetic 
psychology, in addition to these contributions, cooperated in varying amounts to¬ 
wards the statistical treatment of the data lwo of these teachers are co-authors 
of this article, and the otliei contributois will share iccogmtion with the senior 
author in subsequent papers 
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SW ers from the research reported in this article, and in those which aic to 
follow 

B Problem 

This portion of the lesearch project upon indeterminate numbers attempts 
pumaiily to discover’ 

1 The indeterminate number names which children will select as applic¬ 
able to definite or determinate number collections of letters or of object- 
symbols 

2. The differences, if any, in application of indeterminate number names 
to gioups of symbols having tile same determinate number, but varying 
in the chaiactei or class of thing lcpresented. 

Secondarily, the aim is to detcinunc whcthci there are age and sex diftci- 
ences in the use of such indeterminate numbers. 

C. Populations 

Thiec age-groups of children composed the research populations. Grades 
2 and 3, and 6 and 7, were drawn from rural schools (one-room and con¬ 
solidated), and Grades 10 and 11 weic taken fiom high schools, in villages 
and towns of less than 5,000 population, which serve the secondary school 
pupils of rural areas 

Culturally ihc populations are predominantly Anglo-Saxon and Ger¬ 
man, with economic cit cum stances varying from those of marginal to those 
of good farm lands, and ranging from those of unskilled labor to those of 
the professional classes found m luial regions 

The original plan foi this reseat ch upon indeterminate numbers called 
for a population sampling of 200 pupils in each of the thiec grade-groups 
Small classes in the schools available to this study, absences of pupils, and 
omissions in the responses to test items, all contributed to reduce the number 
of completed sets of the three cxciciscs. Indeed, the numbci of incompletes 
m the younger grade-group was so great that additional classes had to be 
surveyed in oidci to obtain sufficient data for analysis. 

According to Anderson (1), the ideal research in child psychology re- 
quiies unselccted populations, with sexes matched according to number, age, 
intelligence, and socio-economic factors Actually, such an ideal is scarcely 
ever realizable in studies which must be undertaken in the public school 
system Certainly it is impossible for the lone research student operating 
without the geneious resources of an institution o\ foundation. And it is 
questionable whether even such support will guarantee matched non-selective 
populations when the sampling requires a consecutive but spaced testing 
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which may allow some sex or intellectually selective factors to apciate in 
absenteeism. 

In practice, then, the choice lies between investigative impotence and a 
preliminary and imperfect exploration which may serve to intioduce or to 
open up a new field to inquiry. If the leads thus disclosed appear promising, 
they may merit further attention and win the effort and expenditure neces¬ 
sary for moie intensive and better controlled investigation 

Tabic 1 gives the si 2 c of the populational samplings according to giadc- 
group, sex, and Forms A and B of the experimental material. This table 
shows that. 


TABLE 1 

Number or Chiidrch According io Gradl-Group, Sfx and Form or Exlkcmc 


Grades 

B 

2 and 3 

G Totals 

n 

6 and 
G 

7 

Totals 

10 

U 

ant 

G 

1 11 
Totals 

if 

Totals 

G Totals 

Foim /I 

30 

37 67 

19 

20 

39 

25 

38 

63 

74 

95 169 

Form U 

26 

36 62 

23 

27 

SO 

20 

35 

55 

69 

98 167 

Totals 

56 

73 129 

42 

47 

89 

45 

73 

118 

143 

193 336 


Legend. It, boys, G, girls 


1. Completed sets of the three exercises were obtained from 336 children. 

2. Of these, 129 were in Grades 2 and 3 , 89 in Grades 6 and 7; and 118 
in Grades 10 and 11. 

3 There were 143 boys and 193 girls. 

4. One bundled and sixty-nine pupils completed Form A, and 167 com¬ 
pleted Form B 

5 Girls exceed boys by about the same proportion in all grade-form 
gioups except in Form A (Giades 6 and 7). In these, the sexes are vir¬ 
tually equal m number. 

In Table 2 are portrayed the age characteristics of the tlnec grade-groups 
Fiom this the following are apparent: 


TABLE 2 

Ages ot Children According to Grade-Group and Spx 


Grades 

2 

B 

and 

3 

G 

6 and 7 

B G 

10 and 
B 

11 

G 

N 

56 


73 

42 

47 

45 

73 

Range 

7— 3 

ro 

6 — 6 to 

10— 0 to 

30— 3 

to 14— 0 to 

13—11 to 


11— 8 


11—10 

17— 2 

13— 8 

19— 1 

18— 2 

Median 

8— 4 


8— 3 

12— 4 

12— 2 

16— 4 

15—10 

Mean 

8— 6 


8— 4 

12— 5 

12— 1 

16— 4 

15—10 

a 

—13 


—11 

— 14 

—10 

—12 

—a 


Legend Numhci preceding dash (—) repiescnls jears (CJ), number following 
dash gives months to nearest whole month 
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1, In terms of central tendency, the age sepatation of the grade groups 
is a scant four years. 

2 In terms of central tendency, the girls are youngei than the boys m 
each giadc-group, the difference becoming more noticeable among the sec¬ 
onds y school pupils 

D Materials 
1 The Symbols Employed 

The experimental testing of the application of indeterminate number 
names to actual objects or thrngs poses such drfficult methodological problems 
that it has not seemed best to attempt it in this preliminary research Such 
testing not only would picsent almost insuperable obstacles in the control 
of the subjects, bet also would require limitation to objects oi things which 
would occupy little space, and which had no movement that might altei the 
geometrical pattern or spatial arrangement of the discrete membcis of a gioup 
In lieu of calling for reference of indeterminate numbers to conciete ob¬ 
jects it is probable that pictures oi sketches of objects would piovc desirable 
inateiial to use with chddicn Hut the preparation and printing of these 
would require rescaich giants or institutional undeiwriting 

Fot these reasons symbols have been set up, more or less arbitrallly, as 
substitutes for actual objects or things And these symbols ate of such 
a nature that they may be made by an oidmary typewuter, and lend them¬ 
selves readily to duplication by mimeographing. 

The symbols employed in this reseaich aie. O', made by superimposing a 
single quote upon a capital O, designated as an “apple”, A, uppercase a, 
described as a “capital A"; $, defined as a "dollar bill”, h, lowei case h, 
termed a “dog without a tail”, v , the asteusk, called a “stai ”, (, parentheti¬ 
cal mark, arbitiarily labeled a “new moon” even though the reverse of the 
astronomical symbol, Y, heated simply as a “capital Y” 

The preliminaiy instructions call upon the subject to respond to each sym¬ 
bol as dcsciibcd In two of these, the symbols arc letteis (A and Y) with 
the face connotation learned in school Another (h) is a lower-case letter 
somewhat whimsically dubbed “a dog without a tail” to find out whether a 
symbol charged with unusual and perhaps affective tones will have any 
effect upon the estimate or judgment of indeterminate numbers O' is to 
be considered a common apple The naming of the a star, is designed 
to elicit a judgment in relation to heavenly bodies, popularly viewed as in¬ 
numerable The symbol (, termed a new moon, also refers to a heavenly 
body, but one which, to most subjects, will have a unique existence in nature 
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The directions attempt to have the subject visualize the symbol $ as a dollar 
bill and not as an abstract dollar 

2. The Determinate N utnbei Gioups 

In the first exeicisc the pupil is required to choose from the given indc- 
tcinunatc names the one most appropriate to each determinate numbei group 
of symbols. The numbers selected are. 3, 8, 13, 18, 23, 28, 33 Every 
symbol thcrefoie appeals in seven groups having these determinate number 
values It will be obsetved that these gioups, if tanged consecutively, step 
lip by incicmcnts of five The order of appeaiancc of symbol and numbei 
in the gioup is given in the section describing the forms of the exeicisc. 

3 The Indetci inmate Numbei Names 

Six indeterminate number names pci taming to frequency of objects were 
selected haidly or scarcely any, few, seveial, some, lot, many Some of 
these may have regional or colloquial usage 

In order to insure comprehension by the youngci childicn it was thought 
desirable to provide the more colloquial haidly, as well as the more universal 
scaicely, with any to express the concept of paucity oi scat city The tcims 
aic applicable to a fractional quantity as well as to discrete numbei s ex¬ 
ceeding unity In the (list experimental excicise the smallest gioup of 
symbols is composed of thice items Hence, if any gioup is to be described 
indeteiminatcly as haidly oi scaicely any, we should anticipate groups of 
three to be thrown into this category Bill, if three is too large a group 
to be given a scarcity name, it may instead be allotted some othci liulc- 
tciminatc numbei from among those available in this study In subsequent 
exciciscs, wherein fieedom of selection of dcteimmatc numbers to match the 
indcteimmate numbei name is ofleied the subject, it should be possible to 
dcteimine the numcncal limits, oi where this concept begins and ends 
The lange of few, like all othei tcims in tins research, is set by the choice 
oi lange of the dcteimmatc numbei gioups. It few is thought of as a vciy 
limited numbei the choices should fall piimarily upon gioups of 3 and 8, 
oi possibly of 13 symbols 

Judgment of which numbcis constitute seveial will furnish not only its 
range but an interesting comparison with few as to the amount of overlapping, 
i e , the extent to which these concepts are mteichangeable or synonymous 
The teim some, in general usage, has seemed to be ambiguous and with¬ 
out limits. At times it appears to have the meaning of any without the 
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scarcity value which the modifiers hardly or scarcely would give it Or¬ 
dinarily, about all it distinguishes is plurality and fraction from unity 

The indeterminate lot of is a colloquial expression overlapping many 
These researches should discover the extent to which the teims are synony¬ 
mous They do differ in usage to the extent that lot of is more geneialized, 
and hence may also be applied to a partitive of a quantity thought of as 
homogeneous, rather than viewed as composed of discrete particles 

The terms lot of and many may have their lower determinate number 
limits exposed by the responses to the experimental material, while the upper 
limits will not be shown because the symbol-groups available for judgment 
are quite circumsciibed in number of items. 

4 The E*peimental Forms of the Fust E\etctse 

Two forms, A and B, were constructed, varying only in the reversal of 
the position of the indeterminate number names in the rows acioss the page. 

Ideally, perhaps, the six indeterminate numbers should have had a vai table 
order for each set of symbols. Practically, however, this did not seem 
desirable because it would have required the subject to search for the de¬ 
sired teim when judging each gioup of symbols This would lengthen the 
time needed for the exercise, increase the number of mcompletcs, and make 
the scoring enormously difficult 

For these leasons a fixed order of indeterminate number names was estab¬ 
lished. In Form A this was. hardly o; scarcely any, few, several, tome, 
lot, many , from left to right across the page In Form B the sequence was 
reversed. This particular arrangement was arrived at by a subjective at¬ 
tempt to place terms representing extiemes on the ends, with the doubtful 
or less precisely limited terms nearer the center of the low. 

If the check marks, which arc made by the subject to indicate the inde¬ 
terminate number name chosen for each of the groups, are influenced by posi¬ 
tion on the page, discrepancies between the forms should occur. Any marked 
light or left habits, if they influence the mark made, should lcsult in a pro¬ 
nounced divergence in choices of names on the extremes of the lows in the 
two forma 

The directions to the subjects, and the general plan or organization of 
materials, are revealed in the reproduction of the first page of Form A 
(Tabic 3). 

The order and number of symbols in each of the groups on the remain¬ 
ing pages were as follows: 

Pnge 2 8-0', 13-.4, 18-$, 23 -k, 28-*, 33-(, 3-Y, 13-0', 18-^; 

23-$, 28-A, 33-*; 3-(, 8-Y; 
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TABLE 3 


A Form 10+5 

First name ( ) Last name ( ) 

Biilhdny, Month ( ) Day ( ) Age last birthday { ) 

Boy ( ) Girl ( ) 

Where do you live? Countiy { ) Town ( ) City ( ) 

Mail address--- 

Put a cucle around the number of the grade you are in 

K 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 


Today we arc going to sec whether you know how to use some simple woids 

On these pages we are going to have a number of each of the following 

O' is nn apple h is a dog without a tad 

A is a large (capital) a * is a star 

$ is a dollar bill ( is a new moon 

y is a large (capital) y 

Put a check mark (V) in the little box aflei the word which best tells the num¬ 
ber of things which you see in each row 


O' O' O' 

hat dly or scaicely any ( ) few ( ) seveial ( ) some ( ) lot { 

apples 

A A A A A A A A 

hardly oi scaiccly any ( ) few ( ) several ( ) some ( ) lot ( 

large a' s 

$$$$$$$$$$$$$ 

liaxlly oi scaicely any ( ) few ( ) several ( ) some ( ) lot ( 

dollar hills 

h h h h h li h h h h h h li h h h li h 

liaidly or scaicely any ( ) few ( ) seveial ( ) some ( ) lot { 

dogs without tails 


) "‘any ( ) 


) "‘any ( ) 


) "‘any ( ) 
) many ( ) 


* t *♦*•♦** *•* *»»•*.*?*»*.«* 

ha idly or scaicely any ( ) jew ( ) seveial ( ) some ( ) lot ( ) many ( ) 

stais 

<<((<(<((((((((((<(((((<(((( 

hardly or scaicely any ( ) few ( ) several ( ) some ( ) lot { ) many ( ) 

new moons 


YYYYYYYYYYYYY Y Y Y 1 YH Y Y YYYY Y Y YY Y Y ) 
hardly or scarcely any ( ) few ( ) seveial ( ) some ( ) lot ( ) many ( ) 

laige y’s 


Page 3, 18-0', 23 -A, 28-$, 33-//, 3-*, S-(, 13-Y; 23-0', 28 -A, 33-$, 

3-A, 8-*, 13-(, 18-V, 

Page 4 23-0', 33-//, 3-$, i-h, 13-*, IS-(, 2J-Y, 33-0', 3--/, 8-$, 

13-A, 18-*, 23-( , 2S-Y 

E. Procedures 

l Administration of E\eicises 

The manual of directions given each person cooperating in the research 
contained the following directions. 
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Elementaly Piecaulious 

1. Do not discuss or talk about this experiment To ltiquiiy just 
say that it is a study you are making for your graduate work, 

2, Pupils must provide their own answers Coaching will rum 
the data, This is not a test to compare schools or teachers Identity of 
schools or pupils remains confidential among those woiking on pioject 

3 If pupils or students raise questions not answered by directions 
and Wish tu discuss results tell them that you will do so aftei the 
exercises have all been completed Confine discussion, aftei all three 
exercises have been completed, to the relation of human undeistand¬ 
ing of one anothei when indeterminate numbers are used Compare 
with primitive peoples who do not have definite numbers beyond six, 
twenty, etc Do not discuss the experiment further in your school or 
community, Do not discuss it until the data arc in, analyzed and 
written up, 

4 If pupils raise questions or criticize the symbols as not being 
realistic or accurate representations of objects just ask them to pre¬ 
tend or imagine that the symbols aie accurate 

Duections for Administering 1045 

1 Say ro pupils Today ave have a little rxcicise to pud out 'whether 
vie know how to use some simple <woids When I pass the papeis out, 
pm a circle mound the lettei in the uppn left hand cot no 

2 Pass papeis out with Forms A and n alternating, 

3 Say Remembei what yout letlci is because Intel on we may wish 
to give you anothei papa with the same lettei hi the tippei left hand 
coma Now fill m the blanks (Circulate aiound to see when informa¬ 
tion blanks are filled out ) Docs everyone know what to do? Let's 
lead the duections togelhei (Read the directions slowly) Be sine 
not to miss a low and, of comse, you must not look at any papa ex¬ 
cept youi own As soon ns you have finished the e\eicise bung it to me, 

•I Aftei all papers are in, thank the pupils and tell them that at 
a later t me you will discuss the exercise with them 

In the oldei giadc groups the children had no difficulty in reading the 
material of the excicisc sheets Teacheis of second grade children, howevci, 
lcpoited the necessity fot leading some of the woids aloud 

2 Scot mg the Excuses 

The exercises were first checked to indicate any incomplete items and 
these blanks weic then excluded fiom tile study Completed exercises were 
scoied in blue pencil fot then indeteimmatc number choices, using the fol¬ 
lowing abbreviations in the right hand maigm. h(ha>My or scarcely any), 
sl(seveial), so (some) , l(loi) , m(many) 

Following tins, the personal data weic transfeired to an individual data 



D A. BR0T11ERTON, J M READ, AND K C. PRAT I 


217 


sheet Caidboard strip scoring keys containing the symbols and determinate 
numbeis in each row enabled one to quickly tabulate by check marks on the 
peisonal data sheet the indeterminate numbci choices of the child All of 
these scoring operations were double-checked 

F Results 

The analysis of the data attempts to piovidc information regarding, 

1 The influence of position on the page (right vs left relations) of 
indeterminate numbci names as affecting the choices made 

2 Sex diftcicnces m regard to the use of indeterminate number words 

3. Age differ ences in the employment of such concepts 

4 The influence of the thing judged, or the object-symbol, upon the 
indeterminate numbci choices 

Table 4 furnishes the indeterminate numbci judgments, according to the 
dctciminute numbeis involved, of boys and girls combined, but segregated 
with icspcct to gradc-gioups and to the forms of the experimental cvcicisc 
Inspection of this table discloses the following facts 

1 In the over-all picture the iespouses made to Fonn A differ but little 
fiom the lcsponscs to Form B. 

2. The greatest divergencies arc found in the distribution of judgments 
foi determinate number gioups of 3, 23, 28, and 33 items. 

3, The largest of these discrepancies centers in the choices for ninny 
(25 per cent difference in Grades 6 and 7, 14 pci cent in Grades 2 and 3, 
and 10 per cent in Giades 10 and 11) given to collections of 33 symbols. 
For this determinate numbci group there aic also divergencies in choices foi 
lot (15 pci cent in Grades 6 and 7, 12 per cent in Giades 10 and 11). 

4 The variations in judgment of gioups of 23 items are largest for loi 
(11 pei cent m Grades 2 and 3) and foi sevetal (10 pci cent in Grades 
6 and 7). 

5. For groups of 3 symbols the gicatcst diftcicnces occur m choices foi 
hanlly oi scat eely any (13 pei cent in Giades 2 and 3, 9 pei cent m Grades 
6 and 7), and for few (10 pei cent in Grades 6 and 7) 

6 The form of the exercise docs influence the choice because the judg¬ 
ments tend to be thrown towaids the right of the line, possibly because of 
reading habits Thus, in gencial, Form A piles up a higher percentage 
for many , whereas Form B gives it to haidly oi statcely any 

7 Neveithelcss, only one of these differences (25 per cent in judgments 
of many foi groups of 33 items, made in Giades 6 and 7, is significant at 
the less than 1 pei cent level of confidence (CR — 2 78), and one othci, 
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TABLE 4 

Pfkckntagc of Choices of Indeterminate Numolr Names—A i i Symbois and Both 

Sexes Combined 


De. 

No 

(Iiade 

Form 

h 

Indeterminate 
/ si 

numbei 

so 

names 

1 

VI 


2 and 3 

A 

31 

50 

7 

S 

2 

2 



n 

18 

48 

10 

15 

5 

3 


6 and 7 

A 

45 

48 

6 

1 

0 

0 



n 

54 

38 

5 

3 

1 

0 


10 and 11 

A 

37 

55 

5 

3 

0 

1 



B 

43 

49 

5 

3 

0 

0 

8 

2 and 3 

A 

7 

23 

16 

38 

7 

9 



n 

8 

24 

19 

33 

6 

11 


6 and 7 

A 

1 

37 

34 

27 

1 

0 



n 

1 

39 

35 

21 

2 

S 


10 and 11 

A 

2 

26 

47 

20 

1 

5 



B 

2 

30 

45 

22 

0 

1 

13 

2 and 3 

A 

5 

7 

21 

31 

20 

16 



n 

6 

IS 

17 

25 

19 

IS 


6 and 7 

A 

0 

3 

46 

36 

11 

+ 



n 

l 

4 

39 

40 

9 

7 


10 and 11 

A 

0 

7 

44 

30 

9 

10 



B 

1 

7 

39 

37 

8 

8 

18 

2 and 3 

A 

6 

5 

19 

15 

33 

21 



n 

8 

9 

21 

10 

30 

22 


(, and 7 

A 

0 

0 

2S 

27 

2+ 

23 



B 

1 

2 

25 

25 

27 

20 


10 and 11 

A 

0 

0 

24 

19 

26 

31 



B 

1 

2 

25 

22 

25 

26 

23 

2 and 3 

A 

5 

3 

19 

6 

47 

19 



B 

8 

7 

26 

6 

36 

17 


6 ard 7 

A 

0 

0 

7 

9 

46 

38 



B 

1 

1 

17 

7 

41 

32 


10 and 11 

A 

0 

1 

12 

8 

32 

46 



D 

0 

1 

10 

7 

35 

+7 

28 

2 and 3 

A 

4 

6 

13 

5 

45 

22 



n 

9 

8 

23 

5 

41 

14 


6 and 7 

A 

0 

1 

3 

2 

35 

59 



B 

2 

1 

7 

2 

10 

49 


10 and 11 

A 

0 

0 

7 

2 

29 

61 



B 

1 

0 

5 

2 

26 

66 

33 

2 and 3 

A 

5 

4 

16 

1 

45 

29 



B 

10 

7 

21 

6 

40 

15 


6 and 7 

A 

0 

0 

I 

1 

17 

81 



B 

2 

2 

8 

0 

32 

56 


10 and 11 

A 

0 

1 

5 

2 

19 

73 



D 

0 

0 

6 

0 

31 

63 


Legend 


Indeterminate number names—// (luridly r>r seen rely tmy ), / (fetw), si (sever til), 
so (ror/ie), l (lot),ut (many) 

De No (determinate number) 

All percentages ate to nearest whole numbci. Each child, for example, made Ins 
choice of indeterminate number name for each group of thee symbols Percentage 
is of the choices for given indeterminate number names to total of such choices for 
nil groups of thee items Treating tills in teims of N's (children) is erimvalent to 
an "average” choice for "3" 
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tlie 14 per cent difference m Grades 2 and 3, is neai the 5 per cent level 
(CR = 200) 2 

8. Basically, the judgments of indctcimmatc numbers rest upon tile 
actual size of the gioup of symbols rather than upon the line position of the 
indeterminate number names. 

Table 5 presents the differences between boys and girls in then application 
of indeterminate number concepts to known d etc (imitate groups of items 
Fiom this table it would seem that* 

1 Theic is no evidence of any appreciable sex diffeiencc m the choice 
of indcteiininatc number names 

2. Differences of 10 or more per cent between the choices of boys and 
girls occur in all determinate number groups save 13 and 28. These differ¬ 
ences are found in choices foi fezu (3 —12 per cent for Grades 2 and 3, 13 
per cent for Grades 10 and 11), for several (8 —12 per cent in Grades 6 
and 7), for lot (18 —12 per cent, 23 —11 per cent, 33 —13 pci cent in 
Giadcs 10 and 11), for many (23 —10 pci cent in Grades 6 anil 7, 33 —11 
pci cent in Giades 10 and 11) 

3 In no instance is the difference statistically significant. 

4. Theic is little evidence of any markedly consistent difference in the 
judgments of boys and girls. There does seem, howcvci, to be a tendency 
for the boys to check the extremes (hardly or scarcely any, and many) more 
frequently than do the girls. Whether the cxcicisc layout exerts a genuine 
constraint upon the choices of the boys is pioblcmatical 

The age or grade-group judgments of determinate number collections of 
object-symbols are provided in Table 6 In this the forms, the sexes, and 
the different symbols have all been combined It gives these facts rcgaiding 
the general application of indcteiminatc number names 

1, In regard to judgments of classes oi groups of three items the following 
aie found: 

a Few is the favored designation, with approximately 50 pei cent of 
the children choosing it 

b Hardly oi scarcely any comes next foi about 40 per cent nf the 
subjects 

c. In the youngest age gioup (Grades 2 and 3) few has a two to one 
dominance 

d. The younger children scatter their choices more widely over the 
indclciminate number spread 

°AU critical ratios are computed by means of Edgciton and Paterson's (2) tables 
for op Such ratios are incorporated in the text, wheic pertinent, m order to avoid 
unnecessary complexity in the tables 
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TABLE 5 

Percentage of Choices or Indfttrminate Number Names Made by Boys and Girls— 
All Symdois and Both Forms Combined 


Be 

No 

Grade 

Foim 

h 

Indeterminate number 
/ si so 

names 

/ 

m 

3 

2 

and 

3 

B 

27 

42 

9 

16 

3 

3 





G 

24 

54 

8 

8 

3 

3 


5 

and 

7 

n 

54 

37 

7 

1 

0 

0 





G 

47 

46 

3 

3 

1 

0 


10 

and 

11 

n 

43 

44 

6 

6 

0 

1 





G 

38 

57 

4 

1 

0 

0 

8 

2 

and 

3 

B 

9 

20 

16 

36 

9 

10 





G 

6 

26 

18 

35 

5 

10 


6 

and 

7 

U 

0 

43 

28 

28 

1 

1 





G 

2 

35 

40 

20 

2 

2 


10 

and 

11 

B 

3 

32 

43 

16 

1 

5 





G 

1 

25 

48 

23 

0 

2 

13 

2 

and 

3 

B 

6 

12 

14 

28 

20 

19 





G 

5 

10 

23 

29 

19 

14 


6 

and 

7 

11 

0 

3 

41 

39 

10 

6 





G 

1 

4 

42 

38 

10 

S 


10 

and 

11 

n 

I 

11 

45 

29 

7 

7 





G 

0 

4 

39 

37 

10 

10 

18 

2 

and 

3 

B 

7 

6 

17 

13 

33 

24 





G 

7 

7 

23 

12 

31 

19 


6 

and 

7 

B 

0 

0 

25 

24 

28 

22 





G 

1 

3 

25 

27 

24 

21 


10 

and 

11 

n 

1 

3 

29 

21 

18 

29 





G 

0 

0 

22 

20 

30 

28 

23 

2 

and 

3 

B 

7 

5 

20 

4 

45 

20 





G 

6 

5 

24 

8 

40 

17 


6 

and 

7 

B 

1 

0 

S 

7 

43 

40 





G 

1 

1 

16 

9 

43 

30 


10 

and 

11 

B 

0 

1 

16 

10 

27 

46 





G 

0 

0 

9 

6 

38 

47 

28 

2 

and 

3 

B 

7 

8 

17 

4 

43 

21 





G 

7 

6 

22 

5 

43 

17 


6 

and 

7 

B 

I 

1 

4 

l 

35 

57 





G 

1 

1 

5 

3 

40 

50 


10 

and 

11 

B 

1 

1 

6 

4 

28 

60 





G 

0 

0 

7 

1 

27 

65 

33 

2 

and 

3 

B 

6 

5 

18 

4 

44 

23 





G 

9 

5 

19 

4 

42 

22 


6 

and 

7 

11 

2 

0 

3 

0 

25 

69 





G 

1 

2 

6 

1 

26 

65 


10 

and 

11 

B 


0 

6 

2 

17 

75 





G 

0 

1 

5 

l 

30 

64 


Legend B (boys), G (girls) , all other categones as in Table 3 
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TABLE 6 

Percfntagf of Choices of I no e terminate Numbcr Names Made dy the Different 
Grade-Grouts—Forms, Sfxfs and Symdois Comhinld __ 


Do 

No 


Grade 


Indclciminaic ntimhei names 
/ il JO l 


13 


23 


28 


33 


2 and 3 
6 and 7 
10 and 11 

2 and 3 
6 and 7 
10 and 11 

2 and 3 
6 nnd 7 
10 nnd 11 

2 and 3 
6 nnd 7 
10 nnd 11 

2 and 3 
6 and 7 
10 and 11 

2 nnd 3 
6 nnd 7 
10 and 11 

2 amt 3 
6 and 7 
10 and 11 


25 

50 

40 

7 

1 

2 


5 
1 
0 

7 

0 

0 

6 
1 
0 

7 
l 
1 

8 
1 
0 


49 

42 

52 

2+ 

38 

28 

It 

\ 

7 

7 

1 

1 

5 

0 

1 

7 

1 

0 

5 

1 

O 


8 

5 

5 

17 

31 

46 

19 
12 
42 

20 
25 
25 

22 

11 

11 

20 

5 

6 

18 

5 

5 


12 

2 

3 

35 

23 

21 

28 

38 

34 

13 

26 

20 


3 

0 

0 

7 
1 
0 

19 

10 

8 

32 

26 

25 

12 

•13 

31 

43 

38 

27 

43 

26 

25 


3 

0 

0 

10 

2 

3 

17 
5 
9 

22 

21 

28 

18 
35 
46 

IS 

51 

64 

22 

67 

68 


XL™,,... number .runes-/, (W/y or ,»ol, *»>■), / (/<«>, d (nevetal)j 

JO {some}, I (lol), (’finny) 

Dc No (determinate number) ■ i., c i. child, foi example, made 

All !icrccntn ix<*a nrc to ncciicst whole nil in 1)0 -*• , . |. n i w p Ql- 

equivalent to an “average" choice for 3 

„ Grades 2 nnd 3 nccord Significantly fewer choices to hardly or 
scmcely an, than do Grades 6 and 7 (CR - 3 84) or Grades 10 nnd 11 

/ The spread of the indeterminate number choices of Grades 2 and 3 
1S significantly gicater than that of the oldci grade-groups. 1 hus the 
cubical ratio* are 3 03 (with Grades 6 and 7) and 2.73 (with Grades 
and 11) for some, and 2 00 for let and many 

2. In judgments of determinate number groups of eight items it may 

be ob J erv ^ o t ^ g t gQ generally t0 feWj several and some, with the first two 
terms chosen more frequently by the older age groups (46 per cent given 
several by Grades 10 and 11). 
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b. Grades 2 and 3 place some first. Critical ratio of the difference 
between this grade-group and Grades 10 and 11 is 2.50. 

c. In regald to few. Grades 2 and 3 give it choices less frequently 
than do Grades 6 and 7 {CR =2.19) 

d Similaily, Giades 2 and 3 accoid a significantly smaller proportion 
of choices to several than do Grades 6 and 7 {CR — 2 83) or than Giades 

10 and 11 {CR = 5 08). 

e Here, too, the spread of indeterminate number choices of Grades 
2 and 3 is illustrated by comparison with the older groups For hardly or 
scarcely any the critical ratio is 2.40 (with Grades 6 and 7); for lot the 
critical ratios arc 2.40 and 3 18 with Grades 6 and 7 and Grades 10 and 11, 
respectively; and for many 2 67 (with Grades 6 and 7) and 2 26 (with 
Giades 10 and 11) 

3 Gioups of thirteen items elicit these judgments 

a. In the main, several is the dominant choice with about 40 per cent, 
and same the second, with about 30 per cent 

b Judgments of thirteen items aic more concentrated than are those 
of eight items. 

c Giades 2 and 3 give a significantly lower proportion of their choices 
to several than do the older grade groups—critical ratios of the differences 
with Grades 6 and 7 and with Grades 10 and 11 are 3.66 and 4 03 respec¬ 
tively 

d Grades 2 and 3 award a significantly greater proportion of their 
choices to hardly or scarcely any than do Grades 10 and 11 {CR -=* 2 63), 
to few than do Grades 6 and 7 {CR = 2 00) ; to lot than do Grades 10 and 

11 {CR = 2 56); and to many than do Grades 6 and 7 {CR —= 3.00) 

c. Grades 2 and 3 distribute then choices widely over the available 
indcteiinmate number range 

4 For gioups of eighteen symbols the following features are to be noted 

a The older children distribute their choices rather evenly among 

several, some, lot, and many 

h The younger group scatters more widely, but peaks with about 
one-thud of its choices going to lot 

c. As compared with Grades 6 and 7, Grades 2 and 3 grant signifi¬ 
cantly fewer of then choices to some {CR = 2 36). 

d Giades 2 and 3 give a significantly gieater pioportion of their 
choices to hardly or scarcely any than do Grades 6 and 7 {CR = 3 18) 
or Grades 10 and i 1 {CR = 3.18) , and to few than do Grades 6 and 7 
{CR = 2 40) or Giades 10 and 11 {CR = 2 50) 
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5 Judgments of groups of twenly-thiee symbols furnish evidence that 
a About 80 pei cent of the choices of Grades 6 and 7 and of 10 and 11 
go to lot and many Several lecelvcs more choices than docs some 

b. Lot is the dominant indeterminate numbei judgment of Grades 

2 and 3 . , 

f The spread of choices of Grades 2 and 3, as compared with the 

other giadc-gioups, is continued . 

d Giades 2 and 3 choose many a significantly smaller piopoition oi 
times than do Grades 6 and 7 or Grades 10 and 11, the critical .at,os of the 

diffciencc being 2 79 and 4.91, respectively 

e On the otliei band, Giades 2 and 3 lecord a greater pioportion of 

their choices for hardly or sea, rely any than do Gr.ides 6 and 7 (CR «= 
208) or Giades 10 and 11 (CR - 2.86), to few than do> Giades 6 and 7 
(CR r= 2.64), and to seve/al than do Grades 10 and 11 {CR — &•&) 

6. Groups of twenty-eight symbols elicit the following m regard to ju g- 

ment of indeterminate numbers , . 

a. In the older giadc-groups over 90 pei cent of the choices go o o 

and many, with the latter receiving over 50 per cent 

b. Grades 2 and 3 again show scattcnng of choices, with lot (43 per 

cent) dominant. ... c ,u„:, 

c Grades 2 and 3 award a significantly smaller proportion of their 

choices to many than do Guides 6 end 7 (CR - 5.56) or Grndcs 10 and 11 

f ('R — 8 22). 

d Mom' judgments arc awarded ha,My or uanely any hy Grndcs 
2 and 3 than by Grades 6 and 7 (CJt = 2«) o, by Grades 0 and 1 
(CR=- 2 50) They also give more to few than do Grades 6 and / (J.W) 
nr rr,des 10 and 11 (CR — 3.18); to several than arc given by Grades 
LTilc'R - 357) oi by Grades 10 and 11 «» - 3 42), and to /or 

chan do Gmdcs^lO numbcr gl0Ups 0 f Hurty-tlnec symbols the 

f° 11 T l,g i :l b :^^ C s two-thuds Of the choices go to many and one- 
fourth t0 ^ pwsion chaiacteriac8 t hc choices of Grades 2 and 1, With lot 

dominant (43 per cent). _ . 

r. Significantly fewer choices me given many by Grades 2 and 3 t . 

by Grades 6 and 7 or hy Grades 10 and 11, the critical ratios of the differ- 
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to hardly or scarcely any than do Grades 6 and 7 ( CR — 2.69) or Grades 
10 and 11 (CR = 3.34), to few than do Grades 10 and 11 {CR = 2 50) , 
to several than do Grades 6 and 7 oi Grades 10 and 11 (with cntical ratios 
of 3.17 and 3 34, respectively), to some than do Giades 6 and 7 (CR — 
2 22), and to lot than aie given by Grades 6 and 7 (CR = 2 66) or by 
Grades 10 and 11 (CR — 3 05) 

The variations in indctcimmatc number judgments, when the determinate 
itumbci groups aie of the same magnitude but the object-symbols differ, are 
displayed m Table 7. If the abstraction of such concepts has piogiesscd 
very far no significant diffeienccs should be found. That this abstraction is 
not complete or consistent rs demonstrated by these analyses 

1. Among groups of three symbols. 

a. The greatest diffeienccs in the use of hardly or scarcely any (12 
pci cent between apples and A’s in Grades 6 and 7, 12 per cent between 
apples and dollars in Giades 10 and 11) are not statistically significant 

b. Similarly, the gicatest differences between judgments of few (10 
per cent between stars and apples in Grades 6 and 7, 10 per cent between 
A’s and Y’s in Grades 10 and 11) arc unreliable. 

c. If, however, the choices for hardly or scarcely any and for few aie 
considered togcthei and the upper gtade-gioups combined, the critical ratio 
of the difference between judgments of stars and apples is 2 64. 

2. Among gioups, of eight symbols the critical ratios of the diffeienccs 
in indeterminate number judgments occur in. 

a Few In Grades 6 and 7 choices of this term are less frequent for 
apples than for new moons (2.61), sta/s (2.72), dogs without tails (3 00) 
and dollar bills (343); and foi //’s than for new moons (2.46), sfrus (2 57), 
dogs without tails (2 86) and dollar bills (3.28) 

In Grades 10 and 11 choices of this indeterminate number aie less foi 
A' s than for dogs without laris (2.28), dollar bills (2 46) and Y's (2 63), 
also for apples rather than for Y’s (2.10). 

b. Several In Grades 6 and 7 more of such judgments arc given to 
A' s than to dollai bills (2.46), stars and new moons (2.78), dogs without 
tails (3 06), and to Y’s (3.20). 

In Grades 10 and II Y’s receive less frequent designation as seveial than 
do apples (2 66) oi A’s (2 81), 

t Some Significant diffeienccs in the application of this teim appear 
m Grades 2 and 3 with fewer instances for A’s than for stars, dogs without 
tads (2.54), apples and dollar bills (2 00), than Y's (3.57) or new moons 
(4 03), apples likewise receive it less frequently than do new moons (2.17) 
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In Grades 6 and 7 A\ aic so dubbed less frequently than Y’s or apples 
(3 39), and dollat bills than Y’s or apples (2 86) 

Grades 10 and 11 apply it less frequently to dogs without tail s than to 
stars and Y’s (2 00) and to new moons (2 50) 

d Lot Only in Grades 2 and 3 do significant discrepancies in fre¬ 
quency occui, with gieatcst use foi A's as compared with Y's, new moons, 
dogs without tails (2.78), or with dollat hills (3 14) 

e Many Again it is in Giadcs 2 and 3 that one symbol group, iicw 
moons, is designated significantly less than arc A' s (3 16) 

3. Among collections of thirteen symbols the largci divergencies in the 
use of indcteiminatc number names occur in the following 

a Few Only in Giades 2 and 3 is theie an appreciable disci epancy, 
with more of such choices going to stars than to dollar hills (2.38) 

h Sevcial. In Giadcs 6 and 7 A' s leccivc this designation less fre¬ 
quently than do dogs without tails (2.36), or apples and Y’s (2.50) 

c Some. This is applied fewer times in Giadcs 2 and 3 to dollar hills 
than to stats (208), new moons and Y’s (2 73), or to apples (3.27), to 
A' s than to nciv moons and Y’s (2 18) or to apples (2 68). 

Grades 6 and 7 view it as less applicable to dollar bills than to dogs with¬ 
out tails and to Y’s (2 65), to stars (2 94), to A's and to new moons (3 33) 

Dollat hills are judged thus less often than aie stais and Y’s (2 41), or 
dogs without tails and apples (2 58) by Grades 10 and 11. 

d. Lot, In Grades 2 and 3 choices of this term aic not given as often 
to stais and Y’s as to A‘s (2 71) or to dollai hills (4 82) , to dogs without 
tails as to A's (2 50), or dollat hills (4 62) , or to apples as compared with 
dollar hills (3.89) 

Grades 6 and 7 choose lot more frequently for dollat hills than for stais 
or new moons (2 09) or foi Y’s (2 34) 

e Many In Grades 6 and 7 this is accorded mote frequently to 
dollat bills than to A's (2 64), apples (3 67), stars, new moons and Y’s 
(4 66), or to dogs without tails (5 00) 

Dollar hills are thus rcfeired to in Giades 10 and 11 more frequently 
than are new moons (2 50) oi apples , dogs without tads and Y's (3,09) 

4. Among groups of eighteen symbols the more important differences in 
use of indcteiminatc numbers occur as follows 

a Seveial. In Grades 2 and 3 choices of this term for dollai hills 
exceed those for apples and Y’s (2 22), for dogs without tails (2 45), new 
inoons (2.64) and for stais (2 89). 

In Grades 6 and 7 several is applied less frequently to dogs without tads 
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than to new moons (2 13), stats (2 29) or apples (3 59), and fewer times 
to A’s and doilat bills than to apples (2 06) 

In Grades 10 and 11 it is used for apples more frequently than for doffs 
without tads (2 11) or stars (2 32) 

b Some Grades 2 and 3 so designate A' s less often than stats (2 50) 
or iicio moons (2 93) 

Grades 6 and 7 apply it more infrequently to dogs without tails than to 
A’ s (207), slats (2,67), new moons (3 39) or Y’s (3.71) , to dollar bills 
than to new moons (2 46) or to Y’s (2 77), and to apples than to Y’s (2 24) 

Grades 10 and 11 rcfci thus to dogs without tails less fiequently than 
they do to Y’s (298), new moons or A’s (3.33), or stats (3 67), to doilat 
hills than to Y’s (2 71), new moons and A’s (3 06), or stats (3 40). 

c. Lot. The youngei giade-groups view dogs without tails as de¬ 
scribed by this indeterminate number better than are the othei symbols 
Thus the critical ratio of the difference between the piopoition of choices 
foi this gjoup of symbols and that for new moons is 2 04 in Grades 2 and 3, 
and 2 00 in Grades 6 and 7 

d. Many Apples are so rcgaided in Grades 2 and 3 more than aie 
doll at bdls (2 31). 

The term is viewed by Grades 6 and 7 as moie applicable to dogs without 
tails than to A’s (2.57), new moons (2 92), stats and apples (3 13) or Y's 
(3.71), and to doilat bills rathe i than to apples or slats (2.09), or to Y’s 
(2 67). 

Similarly, Grades 10 and 11 considci the concept as moie appiopriatc 
to tlogs without tails than to apples (2.00), Y's (2 17), stats (2 33) and 
ueiu moons (2 71), and to dollar bills than to neut moons (2 24). 

5 Groups of twenty-tin ee symbols elicit the following differences in 
the use of indcteiminatc numbei names 

a Several* Only in Grades 6 and 7 do any appreciable discrepancies 
appear, with new moons thus described less often than arc A’s and dogs 
without tails (2 17), or dollai bills (2 50) 

b Some Glades 6 and 7 give tewei choices of this term to Y’s than 
to apples (2.56). 

c. Many Again only in Guides 6 and 7 do symbol differences m choice 
amount to much—the less frequent choices being given to A’s rather than 
to dogs without tails or to stats (2.36), and to apples rather than to new 
moons (2.03). 

6. In gioups of twenty-eight symbols significant differences in the use of 
indeterminate numbers are found only in Grades 10 and 11 Thus in 
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a Lot, New moons are so described less frequently than are A‘s 
(2.14), apples (2.63) ot dollar bills (3 44), Y’s than apples (2 28) or 
dollar bills (3 10), dogs without tails than apples (2 07) or dollar bills 
(2 88); and stats than dollat bills (2 33) 

b Many Y’s arc so checked more often than apples (2.46) oi dollar 
bills (3 71), wheieas dollar bills are checked less often than stars (2.19), 
new moons (2 50) or dogs without tails (3 39), and apples less frequently 
than dogs without tails (2 10) 

7 In groups of thirty-three symbols Grades 10 and 11 also present the 
only significant mtcr-svmbol differences in the use of indeterminate number 
names. 

a Some Tins is given moic ficquently to stars than to apples and 
dollai bills (3 43), //’s (3 94) 01 Y’s, (logs without tails, and new moons 
(4 37) 

b Lot Stars leceivc the designation fewer times than do dogs without 
tads (2.07). 

G Discussion 

Although neither Jaigc noi statistically significant the differences between 
Forms A and B of the experimental exercise, which arc portrayed m Table 4, 
demonstiatc that the mere position of materials on the page sways the judg¬ 
ments wind) aie made of indcteiinmate numbeis. That is, when choice is 
to be effected from divers alternatives printed in a line acioss the page, 
leading habits will tillow die check mark towards the items at the light 
This pioduccs moie numerous selections of many in Form A than in Form 
B, and moic choices of hardly oi siancly any in Foim B than in Fonn A. 
Basically, of course, the judgments vary accoitling to the actual size of the 
aggicgate being evaluated, the leading directional habits serving simply to 
warp the disci limitation of some of the chddien 

Of the three types of exercises employed in this sctics of studies, that 
descnbcd in this aiticlc gives an cmpmcal apptoach to the meaning of 
indetciminate numbci concepts which most nearly resembles their use m 
actual situations For, in cvciy-day life, indetciminate number judgments 
of different determinate number groups are icndcred as such aggregates are 
encountered 

In this reseaich the things oi objects aic not, oi course, dll actually present 
but arc merely rcpicsented by symbols Furthermore, the total number of 
determinate number groups is restricted, the range of items within the groups 
eircumsciibcd, and the groups scpaiated by step-like inciements These linn- 
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tations in vancty of size of the determinate numbers make it impossible 
to define the indeterminate numbers in terms of central tendency nor in those 
of the conventional expressions of dispersion Nevertheless, the percentages 
of choice awarded the several indeterminate number alternatives do furnish 
indications of relative concentration and of the spread of judgments in the 
experimental populations 

From the data now available it is possible to assess the communicative 
value of indeterminate number names, as employed by children. Let us 
suppose that a child (Grades 10 and 11) relates that lie has just seen a 
few -. With what assurance can wc plan or act upon the quan¬ 

titative aspect of this infoimation 7 Inspection of Table 6 discloses that 
52 per cent of this age gioup term tlnee, a few, 28 per cent so designate a 
group of eight, 7 per cent apply it to thnteen items Hence if we come 
prepared to deal with 13 items it is obvious that all, or almost all, of the 
discrete items in a group, described as a few, will be attended to Naturally, 
there are situations wherein preparation for 13 separate things, when only 3 
aie actually encountered, might be costly, and yet only 40 per cent of these 
children have considered haidly or scaicely any as more suitable to gioups 
of tlnee From this it follows that there is oveilapping rather than demarca- 
of the concepts, hardly or scarcely any, and few. 

Similarly, what is the significance of several as applied by a child in 
Grades 10 and 11 to a given aggiegate ? Forty-six per cent of the children 
in these grades have chosen the term for groups of 8 items; 42 per cent have 
selected it for 13 items, 25 per cent for 18 -item groups, and 11 per cent 
for those containing 23 symbols. Empirically, then, several has a numerical 
value ranging somewheie between eight and twenty-iluee items But even 
among older children there are 5 per cent who judge it as appropriate to 
groups of 3, 6 per cent to collections of 28, and 5 per cent to those of 33 
symbols In the lower part of its range several overlaps few 

What docs some mean to the sccondaiy school child? Again, Table 6 
provides an answer. Twenty-one per cent so term groups of 5, 34 per cent 
of 13, 20 per cent of 18, and 8 per cent give it to aggregates comprised of 
23 items Since this concept also has an effective range between 8 and 23 
it would seem that some and seveial are demonstiably synonymous foi chil¬ 
dren. 

The word lot is applied by 8'per cent of children in Giadcs 10 and 11 
to groups of 13 symbols, by 25 per cent to 18 items, by 34 per cent to 23, 27 
per cent to 28, and by 25 per cent to collections of 33 items. Although this 
indeterminate numbci does not fall into the category of extreme scat city 
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concepts it is not shatply differentiated, m actual usage, from seveial and 
some In other words, one poison’s seveial is another's lol. 

Many, too, is evoked all the way from groups of 13 items (9 per cent) 
to those of 33 items (68 pei cent) Hence it oveii.ips or shares sonic of 
the characteristics of lot. But among older children about two-thiids agree 
that it is most descriptive of groups of 28 01 of 33 symbols 

From the foregoing lcvclation of the variability in the use of inde¬ 
terminate number names it should now be evident that little validity can 
be granted personality inventories, study habits questionnaires, etc., which 
require a person to lespond affiimativcly oi negatively to propositions whose 
crucial words arc indctciminatc numbers For one individual a certain 
indeterminate number concept may apply to a particular determinate number 
of occurrences oi things, while to anothci individual the concept will be 
deemed inapplicable Evaluation of the characteristics of the two persons 
will then be diftcicnt even though the actual behavior has had, in both 
cases, the same frequency or incidence Placing a value upon affirmative oi 
negative answers is ridiculous when it is possible for one child to view a 
specific numerical situation as many, and for another child to sec it ns jew 
oi seveuil 

This extreme vailability in the use of indeteiminate number names is 
not a characteristic of childhood solely. Its persistence in adult life is demoli¬ 
sh ated by Simpson’s study (4) of the numerical values ascribed by college 
students to frequency words The present investigation lends additional 
weight to his contention that such terms should be deleted from all test 
devices which pmpoit to be scientific appioachcs to the evaluation of per¬ 
sonality. 

'The value of a determinate number system, in the individual’s response 
to the numerically significant features of his environment or in communica¬ 
tion with other individuals, does not reside simply in the possibility of Lts 
indefinite extension to meet expanding numerical needs. The primary value 
of a determinate number system is not determined so much by its range 
as by the complete abstraction of its concepts from the varying concrete things 
to which they aie applied. Indeed, it is this ultimate in abstraction which 
gives them the precision or accuracy which is so justly prized 

In contrast, indeteiminate number concepts fluctuate according to the tilings 
being judged Tims, as poitraycd in Table 7, the gicatcst differences in the 
selection of the extreme scatcity concept, hat illy or siaicely any, occur in 
the evaluation of gioups containing 3 items, and appear in the judgments of 
the older grade-groups The term is applied less frequently to apples than 
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to the other symbols, although tile differences aie not statistically significant 

Few is the dominant in determinate number name given to groups of 3 
symbols, but there ate no significant symbol diffeicnees in such choices. 
Reliable differences, with appreciably smaller numbeis of choices going to 
apples and to capital A's, aie found in Glades 6 and 7 and 10 and 11 when 

collections of 8 sjnnbols are judged. 

Seveial, which is employed roost frequently among children of the upper 
grades when judging groups of 8 symbols, is applied significantly more 
times to capital A's than to the othei symbols (including capital Y’s!) 
But, in collections of 13 items, Giadcs 6 and 7 use it less frequently for 
capital /Vs. There are divergencies among the grade-groups in evaluating 
groups of 18 symbols, the oldci children retelling thus to apple j more fre¬ 
quently than to dogs without tails In 23 -item aggregates seveial is applied 
less frequently to new moom than to any other symbol 

The indeteiminate some is deemed hy the two younger grade-groups to be 
less appiopnate to gioups of 8 /l's, but in 75-itcm collections dollar bills are 
so regarded by all grade-groups. Some is used less frequently for dogs with¬ 
out tails Ilian for othei symobls in 75-item aggregates. 

The youngei grade-gioups consider 13 doll at bills to be described as a lot 
better than aie the other symbols, but in groups of 18 items, they employ 
the tenu more frequently foi dogs without tads Giades 10 and 11 use 
it most fiequently foi dollai bills in 28-itcm gioups, and foi stais in collec¬ 
tions of 33 symbols 

The upper grades designate 13 dollai bills more frequently by many than 
they do the same dcteiruinate number of the other symbols. In 7^-item 
•iggicgatcs Grades 2 and 3 view apples in this light, whereas the two older 
gtadc-gioups thus evaluate dogs without tails and dollai bills Giades 6 and 
7 judge groups of 23 new moons and of 23 stais moie frequently as many. 
Grades 10 and 11 apply it most fiequently to capital Y’s and to dogs without 
tails in the judgment of 25-itcm groups. 

In summary, then, the indeterminate number judgments of children vaiy 
accoiding to tile natme of the thing being judged. The direction of these 
fluctuations is neither clear-cut nor consistent, and the pnnciples under¬ 
lying the differences in judgment are therefoie not easily determined 
Gcneially speaking, gioups of dogs without tails and dollai bills aie moie 
likely to receive a w/nty-ncss designation. Apples, in companson with the 
other symbols, tend, in the determinate numbei groups investigated, to be 
described by seveial, but «uc less likely to be termed haidly or scaicely any. 

Sex differences m the use of indeterminate number names by childtetr 
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arc, on the whole, negligible, manifesting themselves principally as a tend¬ 
ency on the part of the boys to use the extreme scaicity concept, haidly or 
stanely any, more frequently fen J-ttem groups, whereas the girls incline 
to few. Likewise a greater percentage of boys view collections of JJ-itcins 
as many 

There aie certain age diffcicnces in indeterminate number judgments, with 
some evidence of a stabilization occurring by the tunc Grades 6 and 7 are 
attained The principal age diftcience revealed by this study is one of 
grcatei variability of indeterminate number judgments among younger clul- 
dien. The greater spread of then choices indicates less agreement or 
certainty in disci limitation 

In the evaluation of J-item gioups Giadcs 2 and 3 diverge conspicuously 
in indetciinmate number judgments fiom those made in the uppei grade- 
groups. They select haidly or staicely any less ficquently than do the older 
childien On the othei hand they employ this scaicity concept more fre¬ 
quently foi some of the huger detcimmntc numbci collections of symbols 
Possibly sonic of this icsults fiom steicotyped checking by the more immatuic 
children. Among the younger childien, too, lot emciges as the dominant 
expression of the many ness concept, even though many in Form A comes at 
the end of the line and might be expected to gain from its position 

H. Summary and Conclusions 

1 The application of mdcteiininatc niunbei names to determinate num¬ 
ber groups. 

a Few (49 pci cent of the judgments in Grades 2 and 3, 42 in Grades 
6 and 7, and 52 per cent in Giadcs 10 and 11) is considered mast appro¬ 
priate, but is closely followed by haully oi stanely any (50 pci cent of the 
choices in Grades 6 and 7, 40 per cent in Grades 10 and II), to groups of 
tluec symbols 

b Few, seveial, and some arc all favoicd foi collections of eight items, 
oldci children inclining towaids few (38 pci cent of the judgments in 
Giadcs 6 and 7, 28 per cent m Giades 10 and 11) and seveial (34 per cent 
in Grades 6 and 7 and 46 per cent in Grades 10 and 11), whcicas younger 
children make some (35 pci cent) dominant. 

c When gioups of tint teen items aie judged, seveud (42 per cent 
of the choices in the oldei grade groups) is pieferred but is closely followed 
by some (38 pci cent in Grades 6 and 7, 34 pci cent in Grades 10 and 11) 
Thus an increase from eight to thnteen items bungs a marked reduction 
in the number of judgments of few and an augmentation of those foi home 
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d Groups of eighteen symbols call forth about the same number of 
judgments for each of the following indeterminate numbers several , some, 
lot and many. Hence foi gioups of this size, concepts of multitude or many¬ 
ness arc deemed suitable by about 50 per cent of the children. 

e. In the judgment of twenty-three items, lot is the dominant choice 
of the younger childien (42 pci cent of the choices in Grades 2 and 3, 43 
per cent in Grades 6 and 7) whereas many (46 per cent) is preferred by 
the older children Lot and many combined include about 60 per cent 
of tile total choices of the younger childien and about 80 per cent of the 
choices of the older childien. Hence as this determinate nuinbci magnitude 
is approached scamty or fewness concepts aie deemed inappiopriate to the 
situation. 

/ When collections of twenty-eight symbols arc evaluated, many (53 
per cent in Grades 6 and 7, 64 per cent in Grades 10 and 11) dominates the 
choices of the older children, wheieas lot (43 pel cent) conies first among 
the younger children Lot and many, combined, receive over 90 per cent 
of the total choices of the older children 

g About two-thirds of the choices among the oldei grade-gtoups go 
to many and one-fourth to lot for aggregations of 33 items. Lot, which 
leads, achieves only 43 per cent of the choices of the younger children 

2 The effects of differences in the nature of the things judged upon the 
choice of indeterminate number names. 

a. Variations in the judgment of groups of tlnee things 

If Grades 6 and 7 and 10 and 11 are combined and the choices foi few 
and hardly or scauely any viewed as scmcity concepts, stars are placed in the 
categoiy more frequently than are apples 

b. Variations in the judgments of groups of eight symbols 

Among the older grade-groups few is consideicd less suitable to this num¬ 
ber of apples or capital A'i> than to the same number of the other symbols 
Seveial is judged more applicable to capital A's than to most of the other 
symbols. In Grades 2 and 3 and 6 and 7 some is chosen less frequently for 
capital A's than foi the other items, but among Giades 10 and 11 it is dogs 
without tails which is held to be less aptly described by this term 

c. Variations in the judgments of collections of thvteen items. 

In Giades 6 and 7 seveial is used more infrequently for A*s than foi the 
other symbols. Some is employed by all groups less frequently for dollai 
bills than for other things. Giades 2 and 3 and 6 and 7 apply lot, and 
Giades 6 and 7 and 10 and II many, to this number of dollar bills more 
frequently than they do to the same number of each of the other symbols 
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d Variations in the judgments of gioups of eighteen symbols. 

In Giades 2 and 3 seveid is given moie frequently to dollar bills than to 
other things In the older grade-groups it is apples that are favored by this 
designation. Grades 6 and 7 and 10 and 11 apply some less frequently to 
dogs ivilhout tails and to dollar bills than to the other items judged Lot 
is chosen more ficquently by all grades for dogs without tails than for all 
other items The older giadc-gtoups also regard many as more appropri¬ 
ate to this number of /logs without tails and to dollai bills. 

e. Variations m the judgments of gioups of twenty-thtec items 
Diffeicnces in the indeterminate number judgments of different symbols 
arc probably insignificant, the largest occuirmg in Giades 6 and 7. 

/ Vacations in the judgments of groups of twenty-eight symbols 
In Gudcs 10 and 11 dollai bills arc judged to be a lot more frequently, 
and many less frequently, than all other things evaluated in this study 

g. Variations in the judgments of gioups of groups of thirty-three 
symbols 

Giades 10 and 11 employ some for stars more frequently than for the other 
symbols, but use lot fewer times for stais than for dogs ivithout tails 
3. The relation of indeterminate numbci judgments to age. 
a Children in Grades 2 and 3 scatter then choices of indeterminate 
number names for any given determinate number group more than do the 
oldei childien. 

b Children in Grades 2 and 3 choose haidly oi scaicely any signifi¬ 
cantly less for three items than do the oldei age gioups. 

c For groups of eight symbols Grades 6 and 7 and Grades 10 and 11 
favoi few and seveial, whcieas Grades 2 and 3 prefer some. 

d. Giades 2 and 3 give a significantly lower propoition of then choices 
to seveid foi gioups of thirteen items than do tile older age-groups. 

e. The older children award about the same number of choices to 
several, some, lot, and many for collections of eighteen items but the younger 
children give approximately onc-third of their choices to lot. 

f. For groups of twenty-three things children m Grades 2 and 3 choose 
many fewei times than do the older age-gioups. Lot is dominant in the two 
younger, many, in the older grade-groups 

g Lot is the dominant choice of children in Grades 2 and 3, many, 
of the older children, foi aggregations of twenty-eight. 

h Lot is again dominant, with some 40 per cent of the choices of 
children, in Grades 2 and 3, whereas two-thirds of the judgments of older 
children go to many when collections of thirty-tin ee symbols are evaluated 
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i. There do not appeal to be any consistent age differences m the fluc¬ 
tuation of indeterminate number judgments according to the things being 
judged. 

4 The relation of indeterminate number judgments to sex. 

Sex differences in the use of indeteiminate number names ate confined to 
a tendency of tile boys to accoid a greatei conccntiation of their judgments 
to scat city concepts when confronted by J-item groups and to 7/i«/iy-ness 
concepts when jJ-itcm gioups ate cocounteied. 

Tins investigation has dcmonstiatcd the variability in meaning of inde 
tciinmate numbei names It has provided an empirical cxpiession of the 
range, ovcilap, and degiee of unifoimity in then application to selected 
determinate numbers of object-symbols It has likewise furnished data bear¬ 
ing upon the amount of abstiaction of such concepts from the objects being 
judged. In the light of these findings it may be concluded that peisonality 
inventories, study habits questionnaires and other devices, which evaluate 
the characteristics of persons in teims of responses to items embodying inde¬ 
terminate numbcT names as ciuctal components, are invalid and unreliable 
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A METHODOLOGICAL NOTE ON THE ‘'CONTROLLED 
DIARY” TECHNIQUE** 

Depot I me lit of Psychology, Yotdham Umvetsitv 


Anne Anastasi 


A number of investigator*? (cf, eg, 2, 6) have employed diary material 
ns a source of data regarding certain behavior aicns in evciyday-life situa¬ 
tions not readily observable by other methods The method has proved espe¬ 
cially applicable to the study of the adolescent years, when the keeping of 
such diaries is relatively frequent An adaptation of this method, now com¬ 
monly known as the "conLolled tli.uv” technique, combines some of the 
advantages of the spontaneous diaiy method with ccitnin cxpciiincnt.il uni¬ 
formities m the behavior area dcscubed, the method of report, and the time 
interval covered Examples of such "controlled diaries” me furnished by 
"emotional experience diaries” obtained from college students by various in¬ 
vestigators (cf., eg, 1, 3, 4, 5) This technique has also found its chief 
application among adolescents, who generally lcspond with interest and active 
cooperation. 

In order to realize to the fullest extent whatever contribution can be made 
by the controlled diary technique, attention should be given to certain special 
controls necessitated by conditions peculiar to this method Since the in¬ 
structions to keep the iccoid, or diary, may themselves become a factor in 
the situation under investigation, the experimenter needs to he constantly on 
the lookout for ways in which the recording procedures employed may affect 
the iccords The picscnt note concerns two specific ways in which such pro¬ 
cedures may influence the results of the investigations, as suggested by a com¬ 
parison of three studies concerned with the lcpoited anger responses of college 
students during a specified one-week peiiod 

One factor to be considered is the temporal sequence of the daily observa¬ 
tions If one wished to compare the relative working efficiency of a par¬ 
ticular group of subjects on different days of the week, it would obviously 
be inadequate merely to test the same subjects repeatedly fiom Monday 
through Sunday, since the act of taking the tests might in itself influence the 
results on successive days, through practice, familiarity, waning interest, and 
other possible cumulative influences The customary procedure in such an 

‘Received in ilie Editorial Ofhee on December 16, 1947 
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experiment involves some system of rotation of groups, such that different 
individuals will begin and end the experiment on each day of the week 
It has not been generally recognized, liowcvci, that a similar rotation tech¬ 
nique may be icquncd for the pioper interpretation of daily fluctuations in 
any reaction studied by the controlled diary method That paiticipation 
in a controlled diary study may in itself produce certain sequential effects 
is suggested by a companson of the relative number of anger reactions re¬ 
ported bv three groups of college women m the investigations by Gates (3), 
Mcltaer (4), and Anastasi el al. (1), respectively The first, conducted 
on 51 Barnard women in 1925, coveied a period from Friday to the follow¬ 
ing Tlnnsday, the second, including 58 women students attending Oregon 
State College m 1926, extended from Monday thiough Sunday, the third 
dealt with the records kept from Thursday through the following Wednes¬ 
day by 38 women students at Barnard College in 1947 The per cent of 
anger i espouses repoited by each of these three groups for each successive 
day of the investigation is shown in Figure 1. 

It will be noted that, i egai dless uf the flay on which the study was begun, 
the three curves show a veiy consistent trend from a large number of angci 
reports at the beginning to a small nutnbci at the end of the observation 
period Thus in the Gates study, extending from Friday to Thursday, the 
largest number of anger reactions (2143 per cent) was repoited on Friday 
and the smallest (9.29 per cent) on Thuisday In the Anastasi et al. study, 
which began on a Thursday, the laigest number of anger repoits (22 41 per 
cent) occurred on Thursday, and the lowest on Tuesday (10 87 per cent) 
and "Wednesday (11.20 pei cent). The Meltzei study, beginning on Mon¬ 
day, showed a peak on Tuesday (17 43 per cent), the Monday frequency 
being nearly the same (16.51 pci cent), the lowest frequency in this study 
was found on its last day, a Sunday (9 17 per cent). It may be argued, to 
be sure, that differences in tile findings of the three investigations result from 
cultural differences between the JBarnaid and Oregon gioups and between 
the two Bninaid groups scpaiated by a period of 22 yeais It is undoubtedly 
reasonable to expect some diffcicnces among the three groups, but it appears 
highly impiobable that the differences should take the form indicated in 
Figure 1 In any event, in the light of the strong suggestion of the influ¬ 
ence of sequential order in these data, it would seem necessary to lulc out 
this factor hefoie considering other explanations legardmg the relative fre¬ 
quency of anger on weekdays versus weekends, oi other daily fluctuations 1 

‘Mcluei (4) reports sub-group differences between sorority and nun-soi ority stu¬ 
dents observed during the same period as a basis for some of lus explanatory 
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flaquantlal Ordar of Daya within the Obaarratlon Parlod 
FIGURE 1 

The Role of Temtorai Sequencf in Frequency or Recorded RpsroNSEs 


The influence of "sequential order” in a controlled diary study may be 
limited to the activity of recoiding or may extend to the reactions under 
observation, Thus it is possible that the instructions to keep a record of 
certain specified reactions may produce a set conducive to the occurrence 
of such reactions. For example, the subjects might more readily give anger 
lesponscs to the stimuli they encounter during the day, following such in¬ 
structions As the observation period piogrcsscs and the daily chore of re¬ 
cording anger lesponses becomes more a inattei of routine, such a reaction 
set may grow weaker. On the other hand, the procedure of recording 
one’s anger expeuences may tend to foster a more objective and unemo¬ 
tional attitude towards one’s own experiences, which might serve to reduce 

suggestions Such differences may correspond to actual differences in experiential 
patterns between the groups, but they would be easier (o interpret if freed from the 
complicating effects of sequential order 
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the frequency of actual angei reactions as the observation period progicsses 
It is also possible, however, that the investigation excits no cftect upon the 
actual anger reactions, but that at the outset the subjects aie moie meticulous 
in lecoidmg all anger cxpenences, howevei, mild. As interest in the novelty 
of the procedure wanes on successive days, the task may be peifonncd more 
peifunctorily and only the more intense angei reactions lecoided Both 
factois could, of comsc, operate simultaneously 

A second aspect of investigative proccdmc which may affect the lesults of 
a controlled diary study is the amount of detail required foi each entiy 
When subjects aie instructed to piepaic relatively full accounts covering 
numerous details of their icaction as well as of the concomitant circum¬ 
stances, there may be a tendency to repoit fewer instances of the icaction 
under consideration. This curtailment of recorded instances may lcsult in 
pait fiom a deliberate effort on the patt of the subjects to avoid the prepara¬ 
tion ot unduly long lcpoits. Pait of the effect, however, may be unin¬ 
tentional and may lcsult from a raising 01 lowering of the standard of 
acccptibility for tile instances to be repoitcd Foi example, if a rather 
claboiatc array of data is to be recorded for each anger reaction, the sub¬ 
ject’s inteipietation of what constitutes a bona fide instance of anger foi 
the purposes of the investigation may be such as to cover only the more 
serious instances A biicfci and simpler type of recording may, on the 
other hand, suggest to the subjects a more comprehensive and liberal inter¬ 
polation, even mild annoyances appearing to ment such a brief listing 

A comparison of the Gates and Mcltzer studies, both calling for detailed 
accounts, with the study by Anastasr et al ., which required relatively brief 
recording, seems to suppoit the proposed effect The mean number of 
angers for the week in the first two studies was 2 85 and 4.02, respectively; 
the mean in the last-mentioned study was 15.7. In the recording of un¬ 
ambiguously definable events, as for example, the number of motion pictures 
attended during the week, this effect would probably be absent or negligible 
But m any area in which the subject’s judgment enters into the deter mina- 
tion of what constitutes a legitimate instance of the behavior in question, 
any factor influencing such judgment will alter the results of the study 

Summary 

A comparison of the results of thtce published studies on anger lcsponscs 
of college women by a contiolled diary technique suggests the need for 
certain methodological controls m the application of this technique, including 
the amount of detail requued in the reporting of each instance and the tem- 
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powil sequence of daily observations The lattci could be umti oiled b> 
a system of rotation whereby different subjects begin to keep the diaiy on a 
diffcicnt day of the week. 
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A STUDY OF FEAR AND ANGER IN COLLEGE STUDENTS 
THROUGH THE CONTROLLED DIARY METHOD* 

Departments of Psychology, Foidhtun University and Dainard College 


Anne Anastasi, Nadia Cohfn, and Dorothy Spat/, 1 


The reported emotional experiences of college students have been the 
subject of a number of investigations. Lunger and Page (2) administered 
a “worry mventoiy” of 78 items in which students were to indicate those 
items about which they had worried “very much,” “some,” and “not at 
all” In an early study by Stiatton (5), students were given record sheets 
describing 19 sample situations for angei and 22 foi fcai The subjects re¬ 
corded during a given week-end tile number of instances of any of these 
situations which they expcilenccd, together with Lhc intensity of their 
reactions. Different week-ends wcic employed for fc.ir and anger records 
Gates (1) and Meltzer (3, 4) used "contiollcd diary” techniques in which 
the students described in theii own words all instances of angei experienced 
during a specified one-wcclc period Ratings of intensity of reaction as 
well as other information on concomitant cucumstances were also recorded 
for each instance. Such a method exerts less constraint upon the subject’s 
report, thus approximating the spontaneous diary, while at the same time 
controlling the behavior area and the tune interval covered by the reports. 

A Procedure 

In the present study, the controlled diary method was employed with a 
gioup of 38 Barnard College women emollcd in a course on the Psy¬ 
chology of Adolescence All weic in the upper three college classes. The 
group included 27 day and 11 dormitory students. 

The procedure differed in a number of respects from that followed tn any 
one of the earlier studies, although combining features fiom several of them 
All records were anonymous, the data sheets being suhnutted in sealed 
envelopes with the students’ names on detachable flaps which weic removed 
before the envelopes were opened. Each subject received two data sheets, 
one for feat and one for angei. On these sheets wcie recorded at the end 

'Received in the Editorial Office on December 16, 1947 

’The data of the present study were analyzed by the two junior authors in 
connection with a conrse on the Psychology of Adolescence taught by the senior 
author at Barnard College in 1947 
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of each day all instances of fear 01 angei experienced during that day, to¬ 
gether with a bnef statement of the emotion-arousing situation The period 
of obseivation coveted one week, from Thursday, February 28, through 
Wednesday, March 5, 1947 In order to include “wouics," which might 
be difficult to differentiate fiom fear oi anger, the subjects were requested 
to indicate for eacli instance of fear or angei whether the reaction was to a 
tecalled, pieseut, or anticipated situation 

B Results 

1. Fieqvency of Feat and Angei 

The average number of feais repotted by each subject for the one-week 
period was 12 2, the average numbei of angers 15.7 The total number of 
fears in individual cases ranged from 2 to 36 for the week, the correspond¬ 
ing range for anger was 0 to 42 The data on angei may be compaicd 
with the corresponding results obtained on college women in the studies by 
Mcltzei (3) on Oicgon State College students and by Gates (1) on 
Barnard students. 2 The average number of angers reported dunng the 
week in both of these studies was much smaller, being 4 02 and 2 84 for 
the Oregon and earlier Barnaid groups, respectively Although the Bar- 
nnid gioup employed in the Gates study is removed by a period of about 20 
years from the present group, it seems very unlikely that the diffeicnce 
between the earlier mean of 2 84 and the present mean of 15 7 is attributable 
wholly oi even in large part to an increase in anger responses among picsent- 
day students. A possible reason for at least part of the discicpancy may be 
a moie extensive covciage of angei experiences in the present study. Two 
aspects of the present procedure may have been conducive to a fuller le- 
coidmg oi all angei experiences, (n) the fact that only a brief statement 
of one oi two lines was required for each instance, rathei than the detailed 
and elaborate notations on concomitant circumstances called foi in the Gates 
and Meltzci studies; and (4) the instructions to lecord anger responses to 
recalled and anticipated as well as to present situations. 

2 Recalled , Pieseut, and Anticipated Situations 

In Table 1 will be found the total number of feai and anger responses 
to recalled, present, and anticipated situations, respectively, reported over 
the one-week period by the entire group It will be noted that all but a few 
anger responses are to present situations, while a large majority of the tear 

‘Only anger responses can be compaicd since fern reactions were not tecoided in 
the two earlier studies cited 
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TABLE I 

Total Numucr oi Emotionai Rcsponsps Reported b\ 38 Students ron a Oni-Wlik 

PraioD 


Reported emotion 


Emotion'arousing 

situation 

Recalled 

Present 

Anticipated 

Fear 

16 

124 

325 

Anger 

IS 

565 

15 


icactions are aiouscd by anticipated situations These findings would thus 
seem to suppoit the common identification of "woriy” with anticipated 
feai, although the piesence of a ccitam mimhci of iccallcd fcais and of 
1 ccalled and anticipated angcis suggests the practicality of a somewhat broader 
concept of worry, No dncctly conipaiable data fiom the cnilici studies are 
available on this question. 

3 Con elation betwien Feat and Anya Repot is 

A lank-difteiencc condition of 7 2±. 05 was found between the number 
of fear and the number of anger icactions leported by each individual. Thcic 
was thus a vciy close coricspondencc between the lclativc frequency of anger 
and feai cxpcilences fiom one individual to another willun this gioup It 
might also be noted in this connection that many of the subjects icportcd 
that either of these emotions frequently developed into the other. These 
findings seem to suppoit the view that fear and angci aie closely allied 
experiences and may have much m common Tins iclationship was also 
suggested by Stiatton (5), who found a coil elation of 24ch,03 between 
fear and angci scoies 3 among 121 students lcpoitmg at least thicc icactions 
foi each emotion. That Stratton’s conclation, although significantly posi¬ 
tive, is so much lower than that obtained in the present study may be due 
m pait to the fact that in Stiatton’s study the feai and angci lecords weic 
obtained on different week-ends, scpaiated by an intcival of six weeks Any 
chance facto is making one of these week-ends fullci in emotion-amusing 
situations than the othci foi individual subjects would thus lower the feat- 
anger con elation Convciscly, the high conclation obtained in the present 
study tesults in part fiom the fact that subjects moie icaddy aiouscd to 
angei may tend also to be more icadily aiouscd to feai, and m p.ut fiom 
the fact that the same situation often atoused both angci and fear, eithci 
consecutively or simultaneously 

’’Based upon avciagc intensity ratings as well as fre<[iitnc> of feai and anger 
responses by cadi person 
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4 Emotion-A lousing Situations 

Tables 2 and 3 furnish a summary of file major categories into which the 
rcpcited fcar-axousmg and anger-arousing situations fell. In the choice of 
these categories the pnme consideration was to adhere as closely as possible 
to the subjects’ own repoits, rather than to impose a rigid and logically 
consistent classification upon the data. Although some of the categories may 
appear to overlap m scope, each instance of fear or anger was entered only 
once in that category which seemed to fit it most closely. For example, the 
categories of "school work’’ and “family lelationslups” could be construed as 
cutting across such categones as "thwarted plans” and “inferiority and loss 
of prestige.” As applied in the piesent classification, howcvci, only those 
situations in which fear oi anger was lepoited towards school woik pet se 
(c.g., examinations, lengthy assignments, grades), without lefercnce to 
thwarted plans, loss of prestige, or other implications, were classified under 
school work. Such situations as embai rassment through sarcastic comments 
of mi instructor, oi having to bieak a date to complete a term paper would 
be classified undei "inferiority ot loss of prestige” and "thwarted plans,” 
respectively Similarly, “family relationships” referred to such situations as 
sibling rivalries, family arguments, and getting into each other’s way, in 
which no specific rcfeicnce was made to the situations covered by any of the 
other categories. 

Reference to Table 2 shows that the largest number (40.2 per cent) of 
the feat-arousing situations centered around school work It should be noted 

TAULE 2 

Fear-Arousing Situations 



Situation 

Total' frequency 

Percentage frequency 

1 

Inferiority and loss of prestige 

143 

30 8 

2 

Illness and physical danger 

SO 

17 2 

3 

School work 

187 

40 2 

4 

Fnmily relationships 

23 

60 

5 

Financial difhcultics 

13 

28 

6 . 

Abstract problems 

14 

3 0 


TABLE 3 

Anger-Arousing Situations 

Situation Total frequency Percentage frequency 

20 9 
32 0 
12 7 
99 
+ 5 


1 Inferiority find loss of prestige l; 

2 Thwarted plans 3. 

3 School work 

4, Family relationships 

5, Abstract problems 
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that the frequency of instances from tins source is actually even greater, 
since a few of the problems ansing in the school environment have been 
classified under the catcgoiy of "inferiority and loss of piestige’' The lat¬ 
ter category is second in frequency, covering 30 8 per cent of the instances 
Of the 143 situations entered in this category, 65 referred to inferiority or 
loss of prestige in general social situations, 59 were m teims of specific 
individuals (eg, “will my date like me?"), and 19 dealt with personal 
appearance. The remaining categories in Table 2 cover relatively few fear- 
arousing situations Fears regarding "illness and physical dnngci” (17 2 
per cent) are about equally divided between self and others (family, friends, 
pets) "Family relationships" includes woriy concerning othei members of 
the family* as well as feats regarding criticism or discipline "Abstiact 
problems" are illustrated by both broad social and political questions, such 
as "unrest in the woild today,” and by personally oriented but vaguely 
defined worries such as “fcai of getting old " The fact that "financial 
worries" constitutes the smallest catcgoiy (2 8 per cent) is probably 
attributable in part to the relatively high socio-economic level of the present 
sampling Moreover, in the survey by Lunger and Page (2), a sex differ¬ 
ence was found in this respect, financial worries being repoitcd by reliably 
fewer female than male college students 

In other lespects the present lesults aie in general agreement with the 
findings of Lungci and Page (2) Two of the four largest catcgoiics in the 
lattci study dealt with failure to achieve the desired degree of success in 
one’s work and not walking hard enough (piobably coiresponding largely 
to the present category of "school woik”), the othei two were concerned 
with huiting othei people’s feelings and the impression made on others 
Tile last item clearly corresponds to our "inferioiity and loss of piestige." 
The piecedmg item may also in part fall under this categoiy, although it 
seems to have received a much gieater emphasis in the l espouses obtained 
by Lunger and Page, possibly because anonymity was not prcscived. 

Among the anqcr-aiommg situations (Table 3), slightly over half (52 0 
pei cent) pel tain to "thwaited plans” Of the 311 situations included 
undei tins heading, the intcifering agent consisted of people in 135 instances; 
institutional factors in 65, accidents, chance factors, and the malfunctioning 
of inanimate objects in 89; and organic needs or conditions (eg, illness, 
sleep) in 22 The second most common catcgoiy is "infcilority and loss of 

‘This category includes two instances of telephone calls or telegrams received 
late at night, classified here since the fear aroused in such eases generally pertains 
lo possible bad news regarding a member of the family 
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prestige” (20 9 per cent), including personal inadequacies as the most fre¬ 
quent cause, with "cnticism or belittling” and "opinions crossed” following 
in older of frequency "School woik” plays a less prominent part in anger 
than it did in fear, "family relationships” and “abstract problems” follow 
in decreasing order of frequency. The abstract pioblems m the present 
classification also include some specific manifestations of a geneial problem, 
such as witnessing a pnrticiilai incident of intolerance or seeing a classmate 
cheat 

It is noteworthy that a sizeable piopoition of fear and anger situations 
fall into the same categories The principal diftcicnees aie in the laige 
category of "thwaitcd plans,” occuiring in angei but not in feai situations, 
and m the two relatively small categories of "illness and physical danger” 
and "financial difficulties,” found in the fear hut not in the angei repoi ts 
The remaining catcgoiics aie common to both classifications, the most con¬ 
spicuous similanty being in the situations involving "inferionty and loss 
of prestige,” which accounted for 30 8 pel cent of the fears and 20 9 per cent 
of the angers The previously noted closeness of relationship between feat 
and angei is again suggested by these findings 

When all types of anger situations are combined, pet sons aie found to be 
the principal anger-mousing agent in 45 8 per cent of the instances, insti¬ 
tutional factois in 23 1 per cent, pet tonal inadequacies in 16 1 per cent, and 
objects, accidents, oi chance factois in 15 1 per cent In Gates’ study, the 
per cent of angers attributed to persons was 79,3, and in Meltzer’s findings 
on women students. 5 it was 64 The smallei pci cent of "persons” as anger- 
arousing agents in the present study may result in pait from the fact that 
the present reports, giving a fuller coverage of all anger situations, piobablv 
include a larger proportion of milder anger experiences The latter aie 
moie likely to have been omitted from the shortei listings submitted by the 
subjects in the two earlier studies, at the same time, the milder anger ic- 
sponscs arc more likely to be aioused by objects than bv peisons (cf 1) A 
moie significant diffeience, howcvci, between the present and the earlier 
studies is m the frequency of institutional jatUns noted in the picscnt find¬ 
ings, a catcgoiy which does* not coitespond in toto to any of those employed 
by Gates or Mcltzer. It is likely that some instances of institutional factois 
were included under "peisons” in the previous studies, thus furthci aug¬ 
menting the latter catcgoiy It is an interesting ieflection on modern 
living that nearly one-fourth of all the angei -amusing situations consisted 
of such institutional factors as regimentation, lules and regulations, rail- 

®Among the men students, the per cent was only 36 
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road schedules, “led tape,” organizational inefficiencies, social customs, gov¬ 
ernmental actions, and the like 

5 Dot mi lory Versus Day Students 

Although the number of students in the dormitory and dav groups in¬ 
cluded in the present study is too small to wan ant separate discussion, it 
may be of interest to note that no lcvcrsals of any of the trends reported 
above were observed between the two gioups What differences were found 
between these subgroups were not in ducction but in degree and were such 
as might easily have arisen from sampling crroi 

C. Summary 

Uniform lccords of nngei and fcai cxpeiicnccs were kept by 38 college 
women during a specified one-week pcnod. A mean of 12 2 instances of 
feai and 15 7 of angci were reported for the week, the individual reports 
varying from 2 to 36 foi fcai and from 0 to 42 for anger The laigcst 
number of fears was repoited for anticipated situations and the largest 
numbei of angcis for present situations, although recalled, present, and 
anticipated situations wcie found foi both emotions The total number of 
fear and anger instances reported by each individual coi related .72± 05. 
The most common fear-arousing situations were found in “school work,” 
with “infcnority and loss of picstige” a close second Anger was most fie- 
quently aroused by “thwarted plans,” with “inferiority and loss of prestige” 
again in second place The instigating agent m all anger situations was 
pci sons in 45 8 pci cent ol the cases, institutional factors in 23 1 per cent, 
pcisonal inadequacies in 16 1 per cent, and objects, accidents, oi chance 
factois in 15 1 pci cent. 
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INTELLIGENCE EXAMINATIONS IN PERU WITH THE LIMA 
REVISION OF TERMAN’S GROUP TEST* 

Institute Psicopcdagoguc National, Lima, Pern 


Walter Bt,umbnfeld 


Between 1942 and 1946 the Dcpartmcnto dc Panlologia Noimal of the 
Instituto Psicopcdagogico Nacional of Lima cairied out several investiga¬ 
tions in order to adapt the Teiman Gioup Test to Peruvian school condi¬ 
tions and to provide a basis foi dctcimining the intellectual status of Peruvian 
youth. It was hoped that the results might he applicable also m otlici 
Spamsh-Ameilean countties 

Taman’s test had previously been tianslatcd by Di Ncmesio Rodilgue/., 
a Peiuvian educator, wliu lias published ihe icsults of his investigations with 
it, but after some preliminary examinations we decided that foi linguistic, 
educational, and sociological i casons it would be desirable to modify some 
of the test items with lcspect to content and foim and to revise the wording 
of instructions. However, we have adheicd stnctlv to Tcmum's directions 
regarding time limits for the sub-tests, their weighting, and the method 
of scoring The necessary modifications were inoic numerous in the alterna¬ 
tive Form B, the adaptation of which was c.iiucd out aftei we had stand¬ 
ardized Foi in A For in this ease we had not only to take into account 
the above mentioned considerations, but also to adopt measures that would 
insuie the equality of difficulty and compatibility of content between the 
two foi ms Both of these ends have been fan lv well attained The differ¬ 
ence in difficulty is statistically insignificant, and the correlation between the 
two foi ms is -|- 93 it 02 The lcsults of our investigations, most of which 
have been published in several issues uf the Boleltn del Institute Pj/co- 
pedagogteo Nacional (1, 2, 3, 4, 5), will be biicily summarized. 

It should be noted that the Peiuvian primary school has now six grades, 
and the secondaiy school five grades. But because in recent yea is the 
organization h.is changed fiom time to time, we shall icstrict our discus¬ 
sion mainly to the secondary school and the last yems of the pnmary school, 
the 5th and 6tli grades of which must be combined in one category In all, 
we have examined 2,361 boys (in the years 1942 and 1943) and 2,301 girls 
(in the year 1944), enrolled in all the giades for which this kind of test 

♦Received in die Editorial Office on January 3, 1948 
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is suitable Moie than 2*000 other subjects were examined in ordei to equate 
the two forms A and B 

It is characteristic for Peruvian schools that the innge of chionological 
ages of the pupils in each grade is very large, as will be seen in the Table 1, 
which gives the means, the SD’s, and the ranges of age for our subjects 
of both sexes From the values given, it is evident that the variability of age 
is failly constant from grade to grade 

A. Chronological Ages of Subjects or Both Sexes in the 
Different Grades 

In the beginning of oui investigations with boys only, we thought it would 
be sufficient to distinguish between private and pubic schools But after¬ 
wards we found it necessary to differentiate further Now we consider 


TABLE 1 


Sex 

Grades 

V/Vlp 

I 

C/1 

IT 

III 

IV 

V 

N 

Males, 

Mean 

153 

176 

182 

191 

205 

212 



SD 

167 

21 7 

20 6 

16 7 

20 2 

18 9 

1,656 


Range 

115-205 

125-245 

1+5-295 

155-2+5 

165-275 

175-309 


Females 

Mean 

167 

178 

187 

196 

205 

217 



SD 

18 9 

16 9 

16 6 

15,9 

15 1 

15 4 

2,001 


Range 

115-215 

135-215 

155-235 

165-265 

175-265 

175-285 



at least three categories of schools, the pnvatc schools with i datively high 
tuition (Categoiy A), the same with low tuition (B), and, finally the 
public (national) schools ( C ) As a mattei of fact, these last institutions 
should be divided once moie, because the pupils of the public pi unary schools 
belong generally to a relatively low social level, much lower than those of 
the secondary public (national) schools. These differences, which aie im¬ 
portant with regard to pupil achievement, as will latci be seen, are also 
ieffected in the distiibution of chionological ages, as shown \n Table 2, which 
gives the mean ages of gills of the thice cutcgoues The pupils in schools 
of Category A have in every giade a lower average than the subjects in the 
other categories This ts paiticuhuLy true in the lower giades 

B. Chronological Ages or Girls of the Three Categories in the 

Different Grades 

The pedagogical difficulties lesulting from the wide langc of ages need 
not be emphasized It seems probable that this condition may also have 
unfavorable consequences with rcgaid to intellectual development We plan 
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to investigate this last problem, which wc think has not been appioached 
so fat. 

Of course wc aie principally mteiested in the scoics anti the scale to 
be employed in judging the mental capacity of our pupils, Table 3 contains 


TABLE 2 


Category 

V/VI P 

I 

Cl 

II 

III 

IV 

V 

A 

152 5 

168 9 

179 3 

193 7 

201 1 

21V 7 

n 

167 2 

ISO 3 

190 6 

199 1 

210 5 

219 6 

c 

172 5 

178 5 

191 1 

194, 1 

203 0 

216 0 


the mean scores fot the different giades for both sexes and the corresponding 
values of SD It will be seen that the mean scoics of the sexes aie very 
similai in the lower grades, but that the diffciences in the higher grades 
are considerable and aie in favor of the boys The variability is much the 
same foi both sexes, except in the last grade ot the secondary school 

C Mean Scores and SD’s of Both Sexls in Different Grades 
Table 4 allows us to differentiate more exactly the scores of the girls, 


TABIE3 


Sex 

Grades 

V/VIA 

I 

Scores 

11 

III 

IV 

V 

Males 

Mean 


68 3 

83 0 

107 1 


1173 


SD 

27 1 

29 7 

31 6 

31 0 

319 

32 9 

Females 

Mean 

6V9 

70 2 

85 5 

96 1 




SD 


28 4 

31 0 

29 5 


ml 


accoiding to the categoncs of schools The last three lines in this table, 
giving the mean scores in the various giades, show that the pupils of C.itc- 
goiy A arc cleaily superior to those of the othci catcgoncs, and that the 
public schools (C) aie intermediate between the two catcgoncs of private 
schools 


D Mean Scores of the Subjbcis oi Bom Sexes ior ihf Ditferlnt 
Categories of Schoois 

With legard to the boys, in the beginning we had not considered the 
difference between Catcgoncs A and B The mean scoics which appear in 
the first two rows of Table 4 seem to show that the pupils of the private 
schools are definitely superior to those of the public schools But as a mat- 
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ter of fact, most of the subjects winch figure in the first line, belonged to 
schools of Category A There exists no marked differences between the 
two sexes, although tire achievement of the girls is somewhat better than that 
of the boys in Gude I and IV and worse in Giade V 

The distribution curves of chronological ages and of test scoies were used 
to establish a scale for the ccnveision of scores into mental ages Our /list 
scale, the "baremo dc Lima,” was hnsetl on the examination of tile male 
population Only with some reservation can one compaie these values with 
those of Tciman, for it would be difficult to evaluate adequately the differ¬ 
ences of lace, nurture, and health, the influence of language (to mention 


TABLE 4 


Sef 

Category 

Gindcs I 

II 

Scores 

III 

IV 

V 

Males 

A+D 

771 

87 5 

102 5 

128 8 

12+8 


C 

562 

78 0 

99.4 

96 9 

H2.6 

Females 

A 

248 

99 7 

106 7 

U+9 

ms 


n 

47 2 

67 5 

76 5 

88 1 

89 7 


c 

68 7 

78 8 

98 7 

104 0 

103 7 


only one factor, the mean length of a Avoid is consideiably laiger in Spanish 
than in English), and last not least the fact that most Noith American 
pupils are accustomed to be examined with tests of many kinds, while for 
most of our subjects this test was their first These factors all favor the 
North American youth. 

When \ve compaie the Teiman norms with the Lima norms, we find that 
tlic subjects in Teiman’s population attained higher scoies than our school 
children. To the score 100 there corresponds m Tinman's scale a mental 
age of 177 months, in the Luna scale a mental age of 196. The quotient 
of the tAVo figuics is in this case 1 11. When avc form these quotients ovci 
the whole scale, the nveiagc quotient is 1.107. 

This same scale Avas applied afterwards to the female population, in ordci 
to compaie the intellectual levels of the sexes in terms of IQ, It appealed 
convenient to adopt the proccduic Avhich Tciman otigmally piescribcd 
with regard to the upper limit of chronological age. As is well known, 
lie set 16 years (192 months) as the limit in the computation of IQ of sub¬ 
jects older than 16 years Our later experiences have shown that thi* 
jubitiary limit does not agree with the Petuvian situation and that 15 yeats 
would be more correct, piovided the assumption that any such method is 
Avarianted As will be explained latei, Ave have sciious doubts with icspect 
to this question 
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For the time being wc have not considered a fundamental change, but we 
have revised the original Lima scale on the basis of the entue population of 
botli sexes. 

E Distribution op IQ tor Both Sexes 

Table 5 shows the distribution of the IQ's for the boys and girls separately. 
The mean values arc 100 3 and 97 3 respectively This difference, though 
not large, is highly reliable, its cuttcal ratio being 5 48 As will be seen m 
'Fable 6, the difference is pmnanly due to Giades IV and V of the secondary 

TABLE 6 
Mean IQ 


Se< CJindeh 

I Vp 

vp 

1 

II 

III 

IV 

V 

Total 

Males 

S2 7 


98 1 



108 I 

108 8 

100 3 

Females 

91 6 


99 9 


102 3 


103 6 

97 3 


schools; furthermoic it would be infenoi, if oui population of boys in Cate- 
goiy II had been larger 

F Means of the IQ's, for Both Sexes in All tiie Grades 

Table 6 shows also that the mean IQ of the boys rises from grade to grade, 
while the mean for the guls remains fairly constant through Giades XU, 
IV, and V This statement howevei, must he modified when we consider 
Table 7, which gives the values of the IQ’s for both sexes in the different 
categories of schools 

G. IQ’s for the Pupils of Both Sexes in All the Grades or the 
Three Categories of Schools 

It will be noted that the Incieasc of IQ lit all the giades of sccondaiv 
schools of the Category A is not appreciable both foi boys, and foi guls the 
mean remains approximately constant at a lather high level In the two 
other categories the IQ values increase, perhaps because of the elimination 
of the less gifted in the higher giades Tile pcicentage of pupils of low 
intelligence m the secondary schools of Category A seems to be relatively 
small fiom the very beginning It seems also clcai that the avciagc mental 
supeiiority of the male population shown in Table 6 is due largely to the 
subjects in Category A and to those ui the Vth grade of all the school cate¬ 
gories. We might explain this phenomenon by the lather plausible hypothesis 
that most of the boys in these grades strive to continue theu studies in the 
University oi in other higher professional schools, whereas many guls in 
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TABLE 7 


Cntegoiy 

Sck Gis 

I 

IQ 

11 

III 

IV 

V 

1 otnl 

/I 

Males 

1 IS 1 

1150 

114 0 

115 5 

114 0 

115 '1 


Females 

109 5 

110 0 

106 9 

107 7 

in 2 

109 0 

II 

Males 

90 5 

93 I 

95 3 

_ 

105 2 



Funnies 

S4 0 

90 4 

93 3 

96 4 

96 9 

92 4 

a 

Males 

89 9 

98 1 

105 6 

101 5 

107 3 

105 1 


Females 

99 2 

95 7 

103 8 

1044 

t U 3 3 

102 6 


the uppct giRiles have no such aspnations, being moic mtcicsted in marriage 
and domestic occupations 

In Figure 1 we have plotted the distribution curves of the IQ\ foi tfie 
female pupils of the tlncc school categories, which show cleat d i ft ei cnees. 



FIGURE 1 

Distribution Diagrams or tiie IQ's tor tup Fcmais Popuiahon of tup 'I iihce 

Cvipcoribs of Sciioots 
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The* results obtained with our female population induced us to revise our 
“baiemo dc Lima” on the basis of the entne mass of both sexes. The 
outcome of this investigation is to be seen in Table 8 and Figure 2. 


TABLE 8 


Scoics 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

MA r 

too 

110 

120 

130 

139 

148 

157 

163 

170 

177 

A U L 

m 

122 

132 

142 

152 

162 

172 

182 

189 

195 

AML con 

130 

137 

144 

150 

157 

164 

170 

177 

183 

190 


1 10 

12S 

120 

US 

1 13 

1 11 

1 08 

108 

1 08 

107 

MA V 











(TABLE 8 {continued) 

Scores 

no 

120 

no 

140 

150 

160 

170 

O 

to 

190 

200 

ma t 

183 

189 

19S 

200 

206 

212 

219 

227 

235 

244 

AM,, 

203 

210 

217 

224 

231 

238 

245 

252 

259 

266 


196 

203 

209 

216 

223 

230 

238 

247 

253 

261 

AM, l0ll 

1 07 

107 

1 07 

1 08 

1 OS 

1 08 

1,08 

1 08 

1 07 

1 07 


MA T 


H Mental Ages of the Terman Scaie in Comparison With Those 
of the Original and tiie Corrected Lima Values 
In Table 8 as well as in Figure 2, MAt signifies the mental ages of the 
Teiman scale, MA L corresponds to the original values of the Lima scale; 
and MAt C wr signifies the "corrected” values of the Lima scale, adjusted 
to the whole mass of our subjects of both sexes Finally, in the last line of 
the table there aie the quotients of MAf lC on • MA T As one sees fiom the 
table, most of the differences correspond to 7 or 8 pei cent, the intellectual 
level of Ter man’s population being always supenoi to that of our subjects 
In Figure 2 Terman’s values are plotted in the abscissa The straight dotted 
line represents the same values, the two curves above it, the two Lima scales 
We are of course much interested in the mental status of the school popu¬ 
lation of the whole countiy, with its highly different geographical, lacial, 
and cultural conditions. So far wc have examined only a part of the male 
pupils of two Df the larger towns of southern Peru Taking as a rela¬ 
tively stable basis the norms of the Lima secondaiy public schools (Cate¬ 
gory C), wc noted that the levels in Lima aie definitely higher, the differ¬ 
ence ranging fiom 6 to 10 per cent 
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FIGURE 2 

In many investigations of intelligence and of other capacities we find a 
diop in achievement with increasing age among pupils in .1 given grade. 
This regression has been noted by Teiman and Madsen and by many others. 
As stated by Pmtner, it concsponds to "the well-known fact that the older 
childicn in a given grade are the dullei and the younger arc the brightci” (5) 
Or, as we have foimulated tins "law of regiession•'* “In a given group 
defined by its school giadc, the mental level of the pupils is statistically in 
an invcisc iclation to their chionological age " Table 9 gives the product 
moment coefficients of cot i elation between }Q and C/1 for the whole 
gioup of both sexes as well as foi the dihercnt categories of schools 

1 CournciEN'is or Correiahon between IQ and C/1 in Ail the 
Grades or Both Srxes 

The fiist impoitant fact is that all the coefficients aic negative, the second 
is that the coefficient decicase with increase of grade, and the thud is that 
the absolute values of the coefficients are always higher foi the total popu¬ 
lation of boys than foi that of the girls. The fiist result might be plausibly 
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explained by the influence of the pupils who foi one reason or anothei 
repeat the grade, and who generally belong to the mentally backward sub 
jects. The second may be undeistood by the progressive elimination of the 
duller pupils in the higher grades. The last result is less intelligible, par¬ 
ticularly because it does not appear in all the school categoiics 


TABLE 9 

Coil elation i (IQ CA) 
Gmdes 


Category Sex 

I \p 

V/VI p 

I 

II 

III 

IV 

V 

A 

Males 



— 276 

— 582 

— 710 

— +20 

— 350 

U 




— 660 

— 368 

— 333 


— 519 

C 




— 62S 

— 555 

— 530 

— 549 

— 27S 

A 

Females 

— 570 

— 562 

—.530 

— 489 

— 295 

— 223 

— 099 

D 


— 5S9 

— 597 

— 545 

— 477 

— S07 

— 325 

— 097 

C 


— 460 

— 669 

— 653 

— 510 

— 548 

— 210 

— 308 

Total 

Males 



—.702 

— S60 

-635 

— 618 

— 401 

Total 

Females 

-715 

— 667 

— 613 

— 562 

— 435 

— 162 

— 204 


Although the fact of generally negative correlations between IQ and CA 
would not necessarily imply pedagogical difficulties, if only the mental ages 
m any grade weie appioximatcly equal, theie are themetical consequences 
that have to be consideied, since not only the IQ' s, but also the scores of 
the oldei pupils arc statistically lower than those of the younger ones. 
Table 10 gives the coefficients of coriclation between point scoies and CA 
foi the guls of our population There is little doubt that the icsult with 
icgard to the boys would be very much alike and perhaps even more 
staking 

J Correlation between Point Scores and Chronological Age tor 
the Female Population 

Again the coefficients arc all negative, but their absolute values are i da¬ 
tively small and do not show any clear trend with incicase of school grade 
We have found a similar iclationslup in the examination of candidates foi 
admission to the University (1) . in general, the scoies of the younger can¬ 
didates weie higher than those of the older ones 

Oui experience indicates that the school grade is usually a better index 
of mental level than is the CA, This fact is of paiticulai importance in 
Peru, where the range of age in every giade is so very large, but Tetman's 
observations prove that much the same is also true in othci countries 
This has been one of the reasons why we began to question the use of IQ 
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TABLE 10 


Grades 

CA 

Median scores 

I 

PL, 

i/PL 

IVp 

152 + 

34 7 

— 187 

035 

S 3 

V/VJ p 

166 7 

+ 12 

— 308 

027 

11 5 

Total Primary School 

161 5 

40 7 

— 152 

024 

64 

I 

173 3 

61 0 

— 198 

047 

4 1 

II 

187 3 

82 3 

— 307 

03+ 

9 0 

III 

195 I 

95 8 

— 31+ 

014 

9 3 

IV 

20+7 

102 2 

— 276 

037 

74 

V 

216 8 

105 2 

— 165 

046 

3 6 

Total Secondary School 

192 2 

S8 9 

— 068 

0174 

3 9 


as a suitable measure of mental status, a pioblem which Jus been discussed 
also by the other students, especially with lcg.ucl to its constancy during 
development Elsewhere the piesent wiiter has explained a method which, 
in Ins opinion, expresses the intelligence of a pupil conectly in relation 
to Ins grade and age, and has given the icasons why lie thinks it better to 
abandon the age-honoted IQ, when using in schools gioup tests of the 
type heie considered 

As a mattei of fact, the constitution and the nouns of this kind of test 
are so different fiom the original Ihnct test as well as fiom the Stnnfnid 
Revision, that one might question the use of the concept of mental age 
Tests of the Binct type deal with pioblcms which have all been standaidizcd 
foi a ceitam CA In cases wlictc the same pioblcms aie used at different 
age levels, responses are expected to be diftcicnt foi tliftctcm agcs( foi exam¬ 
ple ‘picture explanation”) Moicovci, there docs not exist any limit of time 
In tile gioup tests, however, the problems arc the same for all age levels, and 
the scoies depend not only upon the coriectncss of the answcis, but also 
in pait upon the speed with which the subject woiks. Anothci tioublcsomc 
mattei, as we have alieady noted, is the uppei CA limit to be used in the 
calculation of the IQ of older subjects. 

As to the Pciuvian pupils, the limit of 16 yeais seems to he too high It 
would probably be mote coricct to use 15 yeais oi even an eailicr age, if 
one maintains the right to use such a limit at all It happens that the ma¬ 
jority of all oui pupils in the secondaiy school are aldci than 14 yeais, as 
may be seen in Tables 1 and 2 In fact, about 60 pci cent of the whole 
population which we have examined, aic oldei tlun 16 yeais, and in Grade 
V, only 5 pei cent aic below 16 In all the eases, wlieie the age is higher 
than 16 years, the IQ is duectly proportional lo the mental age {MA) t 
and HA becomes exactly a linear function of the scores If we chose 15 
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years instead of 16 as a limit, a still larger part of the entire school popula¬ 
tion would be subject to the somewhat arbitiaiy ptocedute of calculating 
Moreover, vve should be obliged to change our scale completely, because the 
total of IQ values must gioup itself symmetrically round 100 as a center 
This would of com sc not be a decisive aigumcnt against the use of IQ, 
if only it could be assumed that the basis of the whole construction is sound 
But unfoitunately this is apparently not the case For the fundament of the 
calculation of the mental age is the hypothesis that there exists statistically 
a certain parallelism between the intellectual piogicss and the mcieasing 
chronological age Talcing on the one hand the distribution of CA of a 
population, and on the other hand the distribution of the test scoies, the 
usual convcision of scores into mental ages is obtained by establishing a 
cm respond cnee between the mean values of the two distributions and between 
their SD's Now we have piovcd that in each giadc thcie exists an inverse 
ielation between the scores and the chtonological ages. From the last line of 
Table 10 we have to infer that the value of the coefficient of con elation 
between CA and the test scores even jn the entire mass of the girls of the 
secondary schools is negative (though vciy neat to zcio), and the same 
must be said of the entire population of the pi unary school gills. This 
means to say that the fundamental hypothesis for the construction of the 
scale is not valid. 

One might argue that this phenomenon may be due mainly to those sub¬ 
jects who foi one icason or the. othei aic repeating tile giade. If we could 
eliminate these, the pa mild ism between mental and physiological matuiation 
might be bettci. But this would mean that we should eliminate the majonty 
of oui subjects. We do not know if elsewheie any scale has been constructed 
on a basis, in which only the pupils with a icgulai school piomotion vveic 
considered In our case it would be practically impossible to do it, because 
of the wide range of CA Undci such cncumstances we have to accept the 
fact that the achievement of the older subjects in all giadcs is definitely lowci 
than that of their youngei fellows, and that amongst pupils of the same 
age those who are in a supenoi guide geneially scoie higher than the others 

For these reasons we tiled to find a bcttei method for measuring the 
intellectual level by gioup tests, giving up the questionable concept of mental 
age It seems to us that only such values should be used as arc given dneedy 
in the observation Thercfoie wc choose the simple factoi which is defined 
by the quotient of the scoie divided by the CA in months, and for con¬ 
venience multiplied by 100. 

scoie 

A. =- - X 100. 

CA 
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The meaning of A is 100 times the score pci month of age, or the 
spectfic pci foi matice“ (as scoies we consider those which icsult with the 
weighting factois of Teiman) A must be dcteimined separately for each 
school grade, and is in this way a function of two m> tables, namely tl,e grade 
and the CA It will remain constant, if the test scores increase in direct 
proportion to the incieasing age. Because of the “law of regression” it is 
to be expected that its values in each grade must dccicnsc with increasing 
CA. And because we do not establish any arbitiary limit of CA, the curve 
of A must ultimately decline by all means On the otlici hand, it is to be 
supposed that pupils of the same CA, but of diftcient giades, will have 
lughci values of A in the superior giades 
Now let us apply tins idea to out pioblcm. Table 11 shows the mean 
values of A with their SD' s, which have been calculated foi the different 
levels of CA and for the five giades of Sccomlaiy schools of the male popula¬ 
tion of Lima Only such divisions as contain less than 20 subjects have been 
omitted The stiong lines m Figuic 3 give the emves winch concspond to 
the mean values of A. 

/, '' ' . . CX.y£«ri . | .1 

!, 1 | -w <*» f[» V _A. .!*. -M. 

■A I ! ■ , ■ j I ' 

3Q- ** y v v * v * •- 



FIGURE 3 
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K Values of 4 and SD’s in Dependence of GA and Grade 

All the strong lines of the graph show a fanly paiallcl decrease with 
increasing GA, well separated foi the different grades At each age level 
the Value of A rises with the school giade This is exactly what wc expected. 

In the graph theie me also dotted lines which cross the main curves 
and while wc have called “piomotion curves ” They arc related to the 
mental progress fiom year to veai {C/1), which would correspond to a regu¬ 
lar school promotion We icason as follows. In a regular piomotion the 


TABLE 11 


Grades 

141- 

150 

151- 

160 

161- 

170 

C'l 

171- 

180 

181- 

190 

191- 

200 

201- 

210 

211- 

220 

221- 

230 

231- 

2+0 

I 

Mean 

59 2 

53 + 

+7 9 

35 5 

33 1 

26 9 

25 5 





SD 

21 8 

15.9 

17 6 

13 + 

165 

16 5 

13 + 




II 

Mean 


68 8 

S7 1 

51 8 

++ 5 


iH 

28 1 




SD 


16 + 

197 

15 + 

166 



11 7 



III 

Mean 



73 + 

63 6 

57 + 



3S6 




SD 



178 

165 

157 


ED 

11 7 



IV 

Mean 





68 5 

6+0 

52 3 

+6 5 




SD 





130 

1+0 

132 

13 8 



V 

Mean 






HI 


55 9 

51 3 

+5 5 


SD 






£9 


14 7 

1+3 

122 


pupils pass aftci 12 months fiom one giade to the next one. The boys who 
at 13 yeais of age aie in Grade I, will be found at 14 years in Giade II, 
at 15 years in III, etc And the subjects who at 14 yeais of age are in 
Grade I, will be found at 15 in If, etc. The dotted lines repicsent the 
hypothetical change which A experiences in these cases Now it has not 
been possible to duw these lines directly, because our tables had been con¬ 
structed on the basis of age mtcivais of 10 months, which figiue m the 
abscissa In oidci to convert this scale into yeais (12 months), the intei- 
vals of yeais have been indicated at tile top of the giaph The highest 
dotted line rends then as follows The pupils whose CA is equal to 13 yeais 
in Grade I, will have a mean value of A = 56, after then promotion to 
Grade II, their age being 14 years, A will have increased to 59, in III, at 
tile age of 15, A will have increased to 64, etc The dotted lines m the graph 
represent, then, the hypothetical changes in the intellectual level winch the 
subjects would experience in then school career, if then promotion were 
regular Now it is to be seen that all these curves ibe slowly till Grade IV, 
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and only that of the bughtcst pupils (top curve) does not use fiom Guide 
IV to V This is to say that genet ally the mental level in school—as mc.ts- 
med by A-—is not only propoitional to the mcieaslng age, but gicatci For 
A would icmain constant, if the test scores increased in direct piopoition to 
the increasing age 

In older to judge the mental capacity of a subject, we .ire now able to 
considei bis CA as well as his grade, without any assumption about a stagna¬ 
tion of hts intellectual development. In Table 12 and Figure 4 we have 


TABLE 12 


Limits of 7ones 

1G1-170 

171-180 

CJ 

181-190 

191-200 

201-210 

211-220 

At -—l 5 SD 

46 7 

38 9 

34 0 

31 3 

19 3 

17.9 

Jl/—I 0 SD 

55 6 

47 1 

41 8 

37 S 

26 9 

23 8 

M -0 S SD 

64 5 

554 

49 6 

44 3 

34 5 

29 7 

M 

73 4 

63 6 

574 

50 8 

120 

35 6 

jV+0 5 SD 

S2 3 

71 8 

65 2 

57 3 

49 6 

41 5 

ilf+l 0 SD 

91 2 

80 1 

73 0 

63 8 

57 2 

47 4 

A/+1 S SD 

100 1 

88,3 

80 8 

70 3 

64 8 

53 3 

SD 

17 8 

16 5 

157 

130 

15 1 

117 a\ — 14 9 

Mean of the whole population = 

54 5 , SD 

r= 17 8, 

average — 

17 8 


lefencd to the mean values of A as given in Table 11 foi Giade III, in 
dependence of CA The strong ccntial cuive is identical with the respective 
cuive in Figuic 2. It could of course have been smoothed Besides there 
have been calculated the multiples of 0.5 SD for eacli age inteival, which 
have been added (and subtracted) to the means in older to dcmaicate the 
diffeient zones of the levels of A The middle zone cliaractcnzcd by the 
limits of =t0 5 SD, which in the giaph has been shaded, icpicscnts the stuct 
noimahty, which now of course varies from age to age inteival In an 
analogous way we should have to piocccd foi each guide 

L Values or the Limits, Which Are Necessiry for thl Ci.assiiica- 
tion of the Pupils or Gride III a.nd of DirFLRFNT CA 

Now let us suppose that a pupil P of Grade III, with a CA of 162 months, 
has obtained a test scoie of 87. Then lus A is equal to 87 )< 100/162 = 53 7 
According to the note at the foot of Table 12, the mean A of all the pupils 
of this giade is 54 4 with SD = 17 8 Thciefoic one might classify this sub¬ 
ject as stiictly noimai, with icgaid to his giade, if one did not take age into 
account But if we considei his lclativc piecocity in relation to lus grade, 
we see that in his age gioup he should have at least a value of A = 64.5 in 
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C.A month* 

FIGURE 4 


oidci to late as nournl among pupils of his own age. Actually his pcr- 
foimance being infcnor even to M-SD (55 6), the lower limit of the next 
lower zone, his mental level according to the test is rathei bad (In the 
giaph his position has been indicated with an astcnsk and the letter P ) 

Let us examine still another subject, R , who has a C/1 of 216 months 
with a score of 72 His \ is equal to 33.3, which means that his intel¬ 
lectual level is well below the noim of the aveiage pupil of this giade. 
Lor its value is less than M-SD, which is equal to 54 7 — 17.8 = 36.7. 
In view of his advanced age, however, he must be regarded as normal m 
ielation to the otkei pupils of the same age and giade (His position has 
been indicated in the graph with a cncle and the letter R ) 
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According to the routine pioccduie we should have applied the '‘coi- 
lected Lima scale” to both cases P would then have a MA of 181 months 
and Ins IQ would be 112. The othei pupil would have a MA of 171 
months and (considering 192 months as limit) an IQ of 89.1. Thcrefote 
one would judge that P is a lather blight boy and R a lather dull one. 
This opinion would indeed be collect in relation to the whole mass of 
the male school population of Lima We should find a somewhat different 
classification of both subjects, if we consideied that the pupils of Giade 
III have a highci level of intelligence than the average. This might be 
expicssed as well in teims of IQ as in teims of A, with the only difference 
that A is free ot the doubtful hypothesis concerning the limit of 192 months. 
As has been shown above, the aveiage value of X foi Giade III is 54.4±17 8 
Therefoie P would be stiictly normal and R infeiior But we think that 
the pedagogue should take also into account the normal performance of the 
age gioup to which his pupils belong And then our method might be more 
helpful than the routine piocedure The teacher would see immediately 
that P is doubtless inferior to the level, which would correspond to his pre¬ 
cocity. And he would appreciate that in Ins age gioup , R has to be con¬ 
sidered as notmal 
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New YoiJr Grime 


Reviewed ry W. Drayton Lewis 


Real contributions are rare m the field of child development. Dr Wer¬ 
ner Wolffs The Personality of the Pteschool Chid is one of thoie rare 
contributions which endeavors to go beyond mere surface phenomena and 
to attain fundamental principles of interpretation Even though ore may 
not ngicc with his concepts they deserve careful cons,delation as a scnous 
attempt to understand young children. Children three to five are the sub 
jects of the investigation. The sub-title. The Cbid’s Seaich fo, lh s Self 

15 pcrhaps more s “gg«t,ve of the major thesis of the volume than the main 
title. 

The work suminaiizecl in the volume is viewed by the author as a search 
for "some kind of theoretical stiucture of peisonality of the preschool child" 
through an exploting of "the expicssive bchavim of children in their spon¬ 
taneous verbal, graphic, and dramatic expiessions ” The fundamental empha¬ 
sis, as indicated by the sub-title, is the child’s seaich for his self. 

Trom the author's obscivat.ons tl.eic emerged a unifying concept of 
the viewpoint of the child, in that all expressions of personality by the 
young child seemed to be variations on one theme the child’s search 
for his self The child’s imagery, his spoken language, and the lan¬ 
guage of his behavior appear as a continuous questioning Who am I? 

Wliat am I for? The child does not explore the world only to gain 
knowledge, but also to differentiate himself from his environment 
(xm, xiv) 

The second unifying concept is the lccogmtion that the adult and the 
child live in two different woilds isolated fiom each other The child’s 
"thought ptocesses, Ins emotional world, Ins social life cannot be evaluated 
from the standards of the adult, but have to be understood from the child's 
own natuic.” 

Fhe method of investigation used in this approach to the preschool child 
is teimed experimental depth psychology The volume is divided into three 
parts, obseivation, expeimientation, and theory 
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The first chapter outlines a number of nnpoitant differences between the 
mind of the young child and that of the adult The recognition of such 
differences is not new in child psychology, but the cliaptei is a contribution 
in that it sets foith clearly and emphatically differences which arc still too 
little recognized and understood One cannot do less than recommend a 
careful consideration of the material in this chapter to students of child 
development 

The first basic difference between child and adult, we arc told, is quan¬ 
titative, a difference in the volume and extent of thought material This 
quantitative difference results in a qualitative difference "since quantitative 
differences in personality also appear as qualitative difference.” A second 
basic difference is that the adult mind is hugely determined by the experi¬ 
ences of others, which he accepts and which he checks against the experience 
of ollicis for validity, whereas the child’s experience is limited, as is his 
knowledge of the experience of othcis, and he does not check the validity 
of Ins experience against that of others. Tins difference must be thoroughly 
understood when psychoses of childhood aic being investigated. Their psy¬ 
choses must of necessity be diffcicnt fiom those of the adult 

A thud diffciencc is that the child, lacking ccitain essential links in asso¬ 
ciations, which in tile adult ate based on tactual knowledge, substitutes 
products of Ins imagination The child’s thought is continually disturbed 
because he is in a continuous seaich for Ins self His thoughts laigcly aie 
1 elated to piojccticns of moods and emotions, either as expressed in actions 
or words, whereas the adult’s thoughts mostly relate to conclusions, to plans, 
or to a body of knowledge The projection of moods and emotions by the 
young child plays a major iole in Wolff’s interpretation of the behavior of 
the young child The child’s thinking appears to be undirected and inco¬ 
herent, it lias the natuie of a monologue, whereas the thinking of the adult 
takes the foim of a dialogue The child’s perception is different from that 
of the adult, due in part to difference in size. He has lus own particular 
way of expressing his inner world because his wav of perceiving the outer 
world is different from that of tile adult 

The behavioiistic appioach to child study is tejccted as inadequate be¬ 
cause it descnbes only the child’s behavioi and is unable to reveal the child's 
mnei structure. The dangei of the behavioi istic appioach is that it inter - 
prets "results instead of conditioning factois," observes appearances rathei 
than underlying or latent qualities The behaviorist, in lcply, would call 
attention to the dangers of Wolff’s appioach, that of reading into the child’s 
mind motives and purposes that are not present Wolff’s pioject is dan- 
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geious, to be suie He may lmve mislead and mismtei preted, but if we 
are to arrive at basic pi inciples of undcistanding risks must be accepted 
Progiess m understanding involves risks such as the author has taken. 

The child’s thinking, we aie told, may not be logical from the adult’s 
viewpoint but may be quite logical fiom the level of the child His think¬ 
ing is different because his perspective is diffcicnt, but it is logical fiom the 
viewpoint of his perspective. The structuie of the child’s thinking is what 
it is because Ins ego-concept has not yet crystallized, because he loses himself 
in “expiession and impression ” 

Wolff emphasizes that the child is externalized, the ego being externalized 
like pictuic of a dicam and being projected on impressions and expicssions. 
The extcinalization appeals in the child’s identification with objects. A 
name is an extcinalization uf a person 01 object. When the child cicates 
a name he believes that lie cicates a stiuctuic The child, through lus 
imaginative structmcs, externalizes his ego and, in the woild which lie has 
made, he searches foi lus self 

The autlioi espouses scvcial theses which lun contiary to the accepted 
views. He holds that disagiceablc expci icnces make a strongci impression 
on the child than agiecablc experiences and arc better lemcmbered in later 
life. He also holds that the child is moic concerned with thoughts than 
with objects, foi things aie meicly “lcccptacles foi piojection of then 
thoughts” Both of these assumptions lun so contiary to the generally 
accepted views that they icquirc furthei investigation and venfication. 

The chief chaiactcnstic of the young child’s thought is said to be its 
subjectivity. The child is uioie concerned with thoughts than with objects 
Since lie is .ibsoibed in the development of lus own pcisonolity he is unable 
to make an objective appioach to icality but “sees all phenomena as a mani- 
festal ion of emotions and energies which dominate him ” The child has 
not yet learned to oiganize the matcnal of pciccption since he still lacks the 
oigamzing factoi of his self and lus expencnce is still insufficient to enable 
him to distinguish between the world of realty and the world of fairy talcs 
He integrates funy tales into lus own expci icncc and identifies himself with 
ths woild of imagination When reproducing fairy talcs he projects events 
of his own life upon the nanative 

The majoi objective of Wolff’s exposition is to show that basic to all 
this itinci development is tire scaich foi a self “The basis foi the psychic 
structuie of the child is lus self-tiaining foi an oncntation in the world. 

Action, leaction, and expiession of the child work together until 'indi¬ 
viduality’ crystallizes itself” This seaich foi the self determines his learn- 
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ing He learns in oider to understand himself and to handle his immediate 
environment Learning and memoiy aic "products of his dynamic per¬ 
sonality and cannot be detached from the child's struggle foi his self." 
The child gradually discoveis himself by cliffeientiating himself fiom ob¬ 
jects, by withdrawing his projections fiom objects and centering his feelings 
and emotions m his own personality. 

Chapter IV, which deals with The Child's Concept of Reality is, from 
my point of view, a particulaily valuable discussion. It is significant not 
because its fundamental ideas are new but rathei because it sets forth clearly 
and emphatically facts which we generally accept and then fail to use as 
pnnciples of intcipretation. We can never deal effectively with young chil¬ 
dren until we recognize that their concept of reality is diffeient from that 
of the adult, that they liter ally live in a diffeient world. 

The following differences between the reality of the young child and that 
of the adult are emphasized The young child’s reality is unlike that of 
the adult because he has no definite concept of space, he can peiceivc or 
construct equally well objects in an inverse position, as shown by his re¬ 
versals He has no definite concept of time since he has not had sufficient 
experience to establish a past or visualize a future, and his present is mingled 
with bis imaginations He has not established definite lelationships His 
world is not specialized, as is the adult’s, but is still an undifferentiated 
unity. His peisonality is rot yet separated from his environment, prcception 
and imagination still form almost a unit. There arc as yet no limits to real 
experience. All is possible in his world. He has not yet realized final or 
causal relationships. There is no definition of the quality of objects 

His concept of reality, his world, is so diffeient from that of the adult 
that the adult cannot understand the child’s concept so long as he thinks 
as an adult, The adult must, in a sense, become as a little child and sec 
tile world as the child sees it The vital question is whether the adult can 
do this, or more to the poult here, has Di. Wolff succeeded in doing this 
This is really the crux of the whole matter as one tries to appraise this 
volume for, if he has not succeeded in becoming as a little child, so to speak, 
then Ins interpretation becomes just anothei interesting hypothesis He has 
probably been more successful than most investigators m his efforts to 
undeistand the child’s world, and we must applaud the boldness of his at¬ 
tempt even while withholding full acceptance to his findings and interpo¬ 
lations. 

The child must grow into the adult’s reality, but he must not be lushed in 
this process of growth and development The adult must not force his 
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reality upon the young child, else tensions may arise The process of growth 
must be gradual, not forced. To avoid tensions, the child's approach to 
reality must be dnected in terms of the child J s structures, not fiom the fixed 
viewpoint of the adult The young child’s criterion of reality, according 
to Wolff, is simple What he feels is ieal If he actually feels what he 
imagines, that imagination is for him mil The two basic facts in the 
young child’s conception of reality, we are told, arc the confusion between 
reality and imagination and the dissociation of personality The child’s 
reality is made up of isolated facts, unorganized as to proper content, be¬ 
cause his self is not yet oiganized 

The author's major objective in discussing play is to emphasize the dis¬ 
tinction between the play of the young child and that of the adult He 
points out that the meaning of piny is different for the child and the adult. 
Play is a dominant factor in the child’s life. The meaning of his play is 
not easily dcteimincd since theic aie so many types of play and so many 
motivations for play activities Play is said to he the child’s social, men¬ 
tal, and emotional ventilatoi It is the bridge between icality and imagina¬ 
tion and a rehearsal foi the idle the child wishes to assume in life 

The play of the young child has scvcial distinctive characteristics It 
is a projection of his dreams where playmates aie used as actois to play out 
dreams. His play is an attempt to seek goals for the discharge of emotion, 
and it is this searching for goals that builds up the mental woild of the 
child Again, his play lias a concicte charactei which emphasizes content 
whereas the play of those who aie oldci has an abstract diameter which 
emphasizes tile lulc The play of the young child is, then, very different 
from that of the oldci child 01 adult It is a vent for the discharge of 
energies, a repetition of obscivations, and n iehears.il for behavioi, The 
play of the older child, on the othei hand, consists of rigid rules which 
serve to channel energies into .1 system of fixed values. 

The adult must appreciate that play is a majoi activity of the child, that 
it is as senous an activity foi him as adult activities are foi the adult 
The majoi failures of the adult aie to belittle the child’s play or to assume 
that the child is happy because he plays most of the time. The adult must 
appicciate that play provides foi the young child an outlet and relaxation 
from tension, that play is an attempt to give meaning to a reality which 
is essentially meaningless to the child, that play is a bridge between dream 
and reality. ‘‘It is the child’s main contribution to guiding himself into 
the world, a most setious effort which uses up a great deal of his energies 
and which tlieicfoic should not be confounded with the play of the adult, 
which is usually a means of relaxation and amusement” (p 89) 
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Wolff, while recognizing individuality, does not stress it to the extent that 
Gcsell does He is primarily concerned with individuality ftom the view¬ 
point of the development of the self Individuality is said to be “given ’’ 
It is only slowly accepted but, when it is accepted, the picschool age ends 
It \s still some time befovc it is consciously directed. After the scaich for 
the self is completed, after individuality is iccognized, the pioccss ot indi¬ 
viduation begins. The process ends when the scaich for the “I” is replaced 
by the search for the “vou ” Then childhood is ended 
Wolff's study of childicn’s drawings is a major contiibution lie is cnti- 
cal of efforts to mcasuie intelligence by means of diawing, as in Goodenouglt’s 
chaw-a-imri test, holding that children’s drawings aie mainly determined 
by associations and emotions He finds value in the study of children’s diaw- 
mgs blit believes picvLOiis approaches have been based on incoircct assump¬ 
tions The pioblcm of intcrpieting diawings of childien, he states, is that 
of discovering the symbols involved. These symbols aie different fioiu 
aclult symbols so that the intcrpietei of child bcliavioi cannot work with 
the same processes of symbolization that appear in adults. Wolff’s contri¬ 
bution is his study of cluldien’s symbolization and, while many will not 
agree with his interpretations, it docs icpicsent an appioach to an impoitant 
pioblcm which may bear hint. Wolff may be misreading children’s sym¬ 
bolization, 01 finding symbolization wheic it docs not exist, but there should 
be follow-ups on his woilc to detciinine whether he has found an approach 
that will aid materially in our undcistanding of young childien 

The key to an understanding of the child’s expressions, we aie told, 
is the lecogmtion that it is a real expression, not a hidden symbolic one. It 
is a realistic-symbolic expression That is, the symbols aie a full part of 
the child's reality. 

The child’s scnbblings aie his “wilting” and the adult’s task is to find 
the key to deciphei his hieroglyphics. It is necessary to recognize that clul- 
dten perceive things only by relating them to then personality, that imagina¬ 
tion and reality aie mingled together to form a homogeneous unity which 
cannot be understood by the adult without a translation The adult must 
think in the child’s terms in ordei to make the tianslation, This can be 
accomplished thiough a caicful observation of the child’s various forms 
of cxpiession, such as play activities, dreams, diawings, associations, and the 
like. This is the task which Wolff set fot himelf. He holds that adults 
m the past have failed to undeistand young children because the adult 
already has developed a self and lives in a woild of established lelations 
and consequently fails to appreciate that the child is still unstable m his 
relationships, is still searching for his self 
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One of Wolft’s conti lbutions is a test of security He assumes that the 
degree of security and balance is of prune impoitance in the preschool child, 
that the child’s feeling of security is Iaigcly determined from without and 
is to a laige degiee dependent on his home situation Children were asked 
to draw thcii families and, on the basis of these diawings, Wolff concluded 
that the diawmgs of the family revealed the child’s specific attitude towaid 
each member of the family as well as lus wishes and fears concerning them 
He believes that cluldicn’s drawings can be classified according to the security 
evpiessed in the handling of foim, lines, and featuies. A sucnmaiy is given 
of the most expressive tiends in the manifestation of security and insccuiity 
as revealed thiough diawings. He also holds that the child's attitude to¬ 
waid space and size appeals to be related to his feelings of security. Since 
the child’s adjustment to space seems to depend Iaigcly on his living con¬ 
ditions, his attitude towaid space indicates the kind of "living space” he 
needs A test of sccunty was developed out of these findings The test 
is a scries of diawings of opposite situations said to be related to feelings 
of sccuntv and msecuuty The objective is to determine the child’s per¬ 
formance for a situation Time and usage alone can determine the validity 
of this test 

The author’s approach to intelligence tests and intelligence testing is 
the tvpc of appioach that must be puisucd if there is to he progress in 
the field. Most studies assume the validity of tests, even though it has 
become more and moic evident that they have only partial validity at the 
best. This study attempts to investigate the natuic of intelligence and, 
while we may disagree with some of his findings it is nevertheless a con- 
stiuctivc approach to the pioblcm of intelligence. There is an acute need 
for such investigations. 

The chapter on Intelligence in the Picschool Child is an excellent critique 
of testing at that level Emphasis is again laid on the fact that failure is 
due to the application of adult staiuhuds The child’s intelligence, we arc 
told, is modified by three basic factois: lus emotions, Ins imagination, and his 
adjustment. The most decisive factoi influencing evaluation of intelligence 
at this level is the emotional 1 espouse which underlies or even substitutes 
ior a reaction which is supposed to indicate intelligence The intensity of 
imagination is also an impoitant factoi influencing tesponse Intelligence, 
then, is not to be measured solely in tenns of adequateness to icality 

The child’s intelligence is not an absolute, unchangeable unit but depends 
on the situation in which it becomes manifest. Factois that may afttet test 
results aie wfiethci the examiner is lifted or disliked, whethei the tests evoke 
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pleasant or unpleasant situations, the child's balance or tension, his previous 
experience Thus, intelligence depends on “the configuration or stimuli in 
the child's personality within and in the envnonment without ” This con- 
figuiation depends on the child’s adjustment to a given situation which is 
different from the adult adjustment to reality. 

Wolff docs not believe that the IQ provides an adequate measure and he 
holds that his investigations have revealed a lhythmic quotient oi RQ 
This was found through a study of children’s drawings which showed for 
each child a consistency of size, proportion, and form The pattern m the 
drawings is held to be the lesult of the child’s conscious reaction (knowledge) 
transformed by his unconscious reaction (configuration). Learning and 
training play a minor idle in rhythmic qualities He states that his observa¬ 
tions indicate the presence of relationships which do not depend on reasoning 
powers, but, rather, on the product of an unconscious sensing of ielation- 
ships which comes from within whcieas the conscious sensing of relation¬ 
ship comes from without. Thus, the different degrees of proportion m 
diffcicnt drawings seems to be deeply looted in the organism and to depend 
on emotional factors He believes that he has shown that rhythmic pro¬ 
portions undeigo changes concsponding to emotional changes in personality, 
giving support to his hypothesis that the unconscious sensing of relationships 
and the RQ are an expression and an index of emotional factors in the 
personality. “The individual expiesses and perceives relationship not only 
by means uf his intelligence but also by means of inner movements which 
seem to depend on emotional factors” (p 189). Thus, the individual must 
be evaluated not only in terms of his conscious sensing of lclationship but 
also in terms of his unconscious sensing of relationships This is especially 
impoitant m the case of the preschool child whose life pattern is more deter¬ 
mined by Ins unconscious than by his conscious life 
Wolff holds that the lhythmic factoi seems to be largely determined by 
innate factors, that it charges with changes in personality, that it is not 
related to learning and training. Intelligence, on the other hand, depends 
largely upon factors ot learning and training which aie paralleled by innate 
potentialities. “Conscious and unconscious organization, logical and aitistic 
abilities, seem to have these two channels of expression, intelligence and 
rhythm." 

Because the child's concept of relationship differs fiom the adult's many 
questions on intelligence tests do not test the situation of the child but, rather, 
test what the adult expects of an artificial child. His mental lesponse to 
outside stimuli is not determined by the objective quality of such stimuli, as 
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in the case of the adult, but by his objective piojcctions upon them. Since 
these projections arc subjective the child’s intelligence cannot be evaluated 
in an objective way His intelligence is moie dynamic than that of the 
adult It cannot be separated from its lelationship to his emotional world 
and Ins environmental situation Since Ins intelligence is in a state of de¬ 
velopment it cannot be considcied from a fixed level but onlv as a part of a 
dynamic process 1 elated to the search for the self 

Few will agree entirely with this analysis of intelligence. The rhythmic 
factoi may 01 may not stand but analyses of intelligence at all levels are 
badly needed. This analysis may piove to be incorrect but it is a con¬ 
tribution since it is a sinceie effort to investigate basic factors in intelligence. 
It should act as a spur to fuither investigations. More investigations of this 
type are needed in ordei that wc may advance in our understanding of 
intelligence 

Chaptei VIII— Piojectwe Methods of Judging Expiessive Behavioi of 
Preschool Child —explains his method of graphoanalysis, "a method of ana¬ 
lyzing expressive movements.” It is assumed that expressive movements ate 
reflectors of inner processes which arc projected upon them, that if we know 
the meaning of reactions, their patterns are like hieroglyphics with which we 
may decipher the inner piocesscs of personality Inner processes are reflected 
m bodily movements and partly discharged from inside to outside. Graphic 
movements reflect bodily movements and are not accidental Each movement 
lesults from an inner personal piocess which is determined by personality 

A tabic uf graphic expressions in drawings by voung children is given, 
listing the ‘‘appealancc” and the “significance” of the vaiious expressions 
The subheadings are character of stiokes, chaiactei of form, texture of 
stiokes, direction of strokes, typographical value of graphic torms which 
includes both leahstic and abstract types There arc 70 different items to be 
considered in the mteipietation which means that interpretation is laborious 
and difficult, icqiurmg a high degiee of skill The fundamental question, 
of course, is whether his system of symbols oi hieioglyplncs is valid. Inves¬ 
tigation and use alone can answer that question 

Pimciples of Chddiens Ait are discussed in Chapter IX Children, wc 
are told, are interested in producing not merely what they know but also 
that which excites them in cither the positive sense of what they wish to 
have, to do, or to happen, oi in the negative sense of persons, objects, oi 
happenings which they wish to ignore. The main principle of children's 
art is said to be its ideogiaphic character. The child’s art is selt expression, 
not imitation. It is personal projection. He emphasizes affective proportion 
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in place of objective proportion, as with the adult His spatial orientation 
is conditioned by emotions r.tthei than experience 
An interesting chaptei is that oil The Child and the Adult m winch Wolff 
discusses several adult illusions regarding children One illusion is the belief 
in the happy childhood. This is a wishful illusion of cducatots Happiness 
and unhappiness are probably present in tile same proportion as in the adult 
They suffer from things of which the adult has no idea Anothci illusion 
is based on the underestimation 01 ovcrestimation of a child’s perception of 
his environment Wolff also discusses illusions of paients as to their role, 
dlusion about the value of punishment, the illusion that the young child 
lias an innate understanding of the rules of society in which he lives The 
idea of the “simplicity” of the child is said to be a myth 
We may or may not accept Wolff's cxpci imental depth psychology, hn 
inteipretattons, his rhythmic quotients, lus emphasis on the role of emotions 
m the child’s interpretation of his world, his giapho-analysis. The volume 
is nevertheless a significant and stimulating contilbution in that it is an 
cffoit to appioach the voung child on Ins own level and to imdeistand liis 
mental pioccsscs Tunc and experimentation alone can determine the validity 
of his concepts His conclusions descivc investigation and consideration, 
Ins methods of investigation should be puisued to determine their value and 
the validity of his interpretations. 
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